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AIRCRAFT, SPACECRAFT, MISSILES 
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Guaranteed Dividend ? 


OAC is now borrowing money to pay interest on borrowed money. The 
corporation is not alone in such a dilemma, either among airlines or in other 
spheres of industry. We believe that British Railways finds itself in a similar 
financial treadmill. It is a predicament that probably explains why the corporation 
has been at pains to describe its interest—£4 million last year—as a “guaranteed 
dividend.” 

Certainly a proportion of the interest can be described in this way. BOAC is 
a State corporation, and it has to pay interest on its capital regardless of whether or 
not it makes a profit. But a large proportion of these payments represents the cost 
(a burden which BOAC’s competitors also have to bear) of investing in what the 
corporation and so many other airlines confess is too rapid a rate of re-equipment— 
a rat-race that puts depreciation costs up too. 

There have been reports that BOAC wants to be relieved of its interest pay- 
ments, at least while it is not making a profit. If this is so, then in considering the 
proposal the Government might first study a possible effect of such a subsidy (for 
that, in essence, is what it would be). Might not relief of interest payments relax 
the corporation’s incentive to control the re-equipment race? 

Perhaps one day, since this is essentially a matter of nationalistic Upjonesman- 
ship, the airlines will persuade their governments to exert the necessary control on 
an international (or at least US-UK) basis. As experience has shown, the airlines 
cannot apply collective self-control. If supersonic enthusiasms are not tempered, 
matters may get out of hand. BOAC might find—and this is not entirely a frivolous 
suggestion—that it is borrowing money to pay interest on money borrowed to 
pay interest on borrowed money. 


The Men on the Board 


S there any explanation for the appointments made to the new Air Transport 

Licensing Board? As we remarked on this page a fortnight ago, only one of 

the six men can be said to have any real knowledge of the air transport business. 

The others, except for one who was for a short time in the civil aviation branch of 

the Air Ministry more than twenty years ago, have had no experience of the 
business whatever. 

What puckish sprite could have possessed the former Minister, Mr Duncan 
Sandys, to select such a Board—however first-class its members may be intrinsic- 
ally and in their own fields? We can only imagine that he decided, perhaps against 
his department’s advice, that it would not be right for men with air transport 
backgrounds to sit in judgment on their own business. We can see the point: but 
did the former Minister really believe that such people would be likely to further 
their own interests or feather their own nests? Rather the reverse, if experience of 
the men on the Air Registration Board and the Air Transport Advisory Council is 
any guide. 

There is yet time for the Board to be strengthened with men who will know 
what they are talking about. The new Minister, Mr Peter Thorneycroft, could 
well invite four air transport people to make the maximum allowable number of 
Board members up to ten. We suggest that in addition to Messrs Beswick and 
Taylor, whose names we have already put forward, he might round out his team 
with Sir John d’Albiac and Stephen Wheatcroft. We do not know whether they 
would accept; but a Board without men of this calibre cannot be as highly respected 
as it ought to be. 








~ — 
Space Congress Opens i. ae 

PRESENTING the inaugural lecture, Science Research Using 
Space Vehicles, at the 11th International Astronautical Congress 
which opened in Stockholm last Monday, Prof Sir Harrie Massey, 
FRS, said that the “almost incredible” development in rocket 
engineering in recent years had provided the world’s scientists 
with scope for a research programme which could take hundreds 
of years to complete, There was still much to study in the Earth’s 
atmosphere to an altitude of 100km, he suggested, as well as in 
interplanetary space. Useful results, however, would come only 
from systematic observations, and this implied worldwide 
co-operation. 

Other speakers at the opening ceremony included Prof Bertil 
Lindblad, president of the Royal Swedish Academy of Science; 
Mr Ake Hiertstrand, chairman of the organizing committee of the 
Swedish Interplanetary Society; Academician Leonid I. Sedov, 
president of the International Astronautical Federation; and Dr 
Richard W. Porter, vice-president of COSPAR (the committee on 
space research of the International Council of Aeronautical 
Unions). 

Among the 80 papers due to be presented in the main sessions 
of the congress were: Status Report on the US Space Rockets 
Program, by Dr Wernher von Braun; Progress in Electric Pro- 
pulsion Systems for Space Vehicles, by Ernst Stuhlinger; and four 
Russian papers dealing with some of the scientific results obtained 
from the Soviet sputniks and space probes. The only British 
paper in the main sessions was Communications Satellite Orbits, 
by Dr W. F. Hilton and S. R. Dauncey of Hawker Siddeley 
Aviation. Approximately 800 delegates are attending the congress, 
which ends tomorrow, August 20; it will be reported in Flight 
next week. 
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TO THE WILD BLUE YONDER: Piloted by Maj Robert White, the X.)5 
streams vapour from its HTP auxiliary power units and from its rocks 
engines at the start of its climb to 136,500ft on August 12 (see page 24?) 


FROM ALL 


QUARTERS 


The Victor and Sky Bolt 


SINCE the appearance last week of our paragraph “Fewe 
Victors,” in which it was stated that to adapt the Victor B,2 tp 
carry Douglas Sky Bolt missiles would require modifications 
considerably more expensive than for the Vulcan B.zZ, we have 
received a letter from Mr R. S. Stafford, technical director of 
Handley Page Ltd, the gist of which follows: “My own analysis 
of the situation leads to the opposite conclusion; but, unfor- 
tunately, owing to security restrictions, I must be content with 
a flat denial. It would be unfortunate if the cancellation of som 
Victors were to be associated in the minds of your readers with 
such a misleading statement and therefore I should be grateful if 
you would publish this denial.” 

As Mr Stafford suggests, all discussions of this subject are 
greatly prejudiced by security restrictions, and we are happy to 
print his observations. 


And Now Hovertrucks 


LAST week some details were given of the Hawker Siddeley 
Group’s plans for the manufacture of hovercraft. Folland Aircraft, 
a member of the group whose interest in ground-effect machines 
was Officially revealed earlier this month, are to manufacture and 
market a series of commercial Hovertrucks. The first of these will 
have a payload of five tons. It is claimed that simple control 
will make the vehicles almost as easy to drive as a lorry and that 
they will be no more difficult to maintain. Hovertrucks will be 
able to operate over land, water, marsh or broken ice or along 
“hoverways” bulldozed through undeveloped areas. 

Now under development at Hamble is the GERM (ground- 
effect research machine), which is basically a model of the pro- 
jected Hovertruck. It is claimed that without major structural 
changes it can be modified to incorporate side-walls for use over 
water, recirculation systems for improving the efficiency of the air 
cushion, and more advanced forms of control. In any case a new 
control and propulsion system can be expected in the Folland 
design; it has been stated that those to be used are patented and 
will give the GERM a high degree of manceuvrability both while 
hovering and at speed. 

The pattern of Britain’s hovercraft development—and thus of 


SAPPHIRES AND SPECTRES: The Bristol Siddeley Sapphires of this Handley Page Victor B.1, plus the combined 16,000Ib thrust of two 
de Havilland Spectre rockets, lifted the bomber into the air in 550yd during recent assisted take-off tests. The Spectres are, of course, jettisonable 














e X.15 
rocket 
ye 242) 


Fewer 


Se Over 
> a new 


red and 
h while 


thus of 


FLIGHT, 19 August 1960 239 


CHAIN LIGHTNING: A streak of 
prototype and pre-production English 
Electric Lightning F.1 all-weather 
intercepters is recorded in this newly 
released picture from the maker's air- 
field at Warton, Lancs. The RAF's 
first squadron of Lightnings is now 
being formed and should be a familiar 
sight before the year's end 


the world’s largest industry in this field—is now as follows: 
Apart from Folland, the Westland Aircraft Group are developing 
through Saunders-Roe, the 68-seat SR-N2 which should be 
capable of cruising at 70kt. Vickers-Armstrongs are developing 
two vehicles both to be built at the former aircraft factory at 
South Marston. One is a 4-5 ton hovercraft launch and the other 
a 15-25 ton passenger and car ferry. Shipbuilders William 
Denny & Bros Ltd are building a waterborne hovercraft with 
side-walls. All the above are working in collaboration with Hover- 
craft Development Ltd, the subsidiary formed by NRDC. The 
one independent experimenter is Britten-Norman, whose BN-1 
Cushioncraft is under development at Bembridge for Elders & 
Fyffes, for use at their banana plantations. 


Skeeter Undercarriage Tests 


AN investigation carried out for the Army Air Corps has resulted 
in the development of a skid undercarriage for the Westland 
Skeeter (picture below). In order to obtain the required landing 
characteristics while avoiding ground-resonance effects a con- 
siderable amount of research work has been necessary, including 
impedance and drop tests followed by both digital and analogue 
computations. 

At present the undercarriage is fitted with “viscous” dampers 
designed by the Saunders-Roe Division of Westland for heli- 
copters with fully articulated rotors. These dampers operate on 
the rebound only and prevent excessive loads being imposed on 
the airframe. Another type of damper, known as the “turbulent,” 
has been designed and will shortly be evaluated. 


RAF “At Home’? to ROC 


SOME 700 members of the Colchester and Watford Groups of the 
Royal Observer Corps last Sunday visited RAF Duxford, Cambs, 
the oldest station still operational. They were welcomed by Gp 
Capt Norman Ryder, the CO, before being conducted on a tour 
which included ground demonstrations and technical displays. 
A static display included such contrasting aircraft as a Varsity 
and a Valiant; also shown was the Bensen Gyrocopter built by 
Wg Cdr K. N. Wallis. One of the most instructive events was 
a demonstration of an ASR Whirlwind at work, with ROC 
personnel acting as “victims.” All members of the Corps, how- 
ever, were given more conventional flights in a Beverley or 
Varsity. 

In spite of cloudy weather, a comprehensive flying programme 















was carried through. Among its items were Lightnings from the 
Air Fighting Development Sqn, Coltishall; F-100s and F-101s 
from USAF Bentwaters; Valiant and Victor from Honington; Jet 
Provosts from the CFS, Little Rissington; and the “Black 
Arrows,” who gave their usual impeccable performance. RAF 
Coltishall, Norfolk, was similarly “at home” to the ROC—with 
about 1,200 members from Headquarters, Eastern Area, Horsham 
St Faith, as guests. 


(Further main news-items will be found overleaf ) 


IN BRIEF 


A five-man team from the US Special Forces in Germany won the 
Whitbread Cup at Hereford last weekend in the first free-fall parachute 
competition to be held in Britain. They scored 475 points against a 
Special Air Service Regt team, which gained 248 points. 

Douglas Aircraft announce that Mr M. E. Oliveau, who organized 
their European Division in 1946 and was in charge of the Geneva HQ 
until recently, is to resume his post in the near future. He has been 
acting as director of international sales at the Santa Monica offices 
since early June. 


AVM T. U. C. Shirley, CBE, MIEE, FRACS, is to be Deputy Controller 
of Electronics at the MoA from the end of August in succession to AVM 
G. P. Chamberlain, cB, opz, who is retiring from the RAF. Since early 
last year, AVM Shirley has been Senior Technical Staff Officer at 
Fighter Command. 


During Battle of Britain Week (September 12-18) an RAF exhibition 
is being held on Horse Guards Parade in London, open daily from 
10 a.m. to 8 p.m. Its main feature will be a reproduction of a complete 
Fighter Command sector operations room as it was during the battle. 
Former and current RAF aircraft will be on show, as well as Bloodhound 
and Firestreak missiles. 


SPOT ON: A com- 
petitor in the World 
Parachuting Cham- 
pionships at Mous- 
tachevo, Sofia, which 
ended this week, 
touches down exactly 
on the target. Note 
the “blank gore” 
canopy favoured by 
competition parachu- 
tists. We hope to re- 
port the event in next 
week's issue 


SKEETER FEET: A 
Mk 12 Skeeter makes 
its first flight with a 
new skid undercar- 
riage developed dur- 
ing investigations for 
the Army Air Corps. 
The standard Skeeter 
undercarriage is of 
the tricycle type. 
(See news-item above) 
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FROM ALL QUARTERS... 


H, M. Woodhams Retiring 


AFTER more than fifty years in the aircraft industry, Mr H. M. 
Woodhams, CBE, FRACS, MIProdE, is retiring on August 31 as 
chairman and managing director of Sir W. G. Armstrong Whit- 
worth Aircraft Ltd, the company he has been with for 37 years. 
He has, however, consented to remain a member of the board. 

Mr Woodhams, who is 70, was 
in at the birth of the British aircraft 
industry—working with E. V. Ham- 
mond at Brooklands on the Hammond 
Triplane in 1908, when Cody was 
busy at Farnborough and A. V. Roe 
was experimenting with his early 
machines. During the First World 
War he was seconded to the original 
“Airco” company, of which Geoffrey 
de Havilland (now Sir Geoffrey) was 
chief designer, as a specialist on 
Mono-Gnome rotary engines. After 
the war, he became the first man in 
Britain to hold a ground engineer’s 
licence for aero-engines under the 
— Air Navigation Directions of 

In the following year he became 
chief engineer to Aircraft Transport and Travel Ltd (one of the 
world’s first airlines), subsequently transferring to another new 
airline—The Air Post of Banks Ltd—before rejoining de Havil- 
land, who was forming the de Havilland Aircraft Co. In 1923, Mr 
Woodhams flew with Alan (now Sir Alan) Cobham as engineer 
on his 12,000-mile charter flight round the Mediterranean. 

It was later in that year that Mr Woodhams joined Sir W. G. 
Armstrong Whitworth Aircraft, which had been formed three 
years previously, as chief inspector. By the outbreak of the Second 
World War, he had become successively works manager and then 
general manager, and in 1941 he became a director. He was 
congratulated by Lord Beaverbrook, then Minister of Aircraft 
Production, during the war for consistently beating the target for 
bomber production. In 1944 he was made a CBE. 

Mr Woodhams became managing director of the company in 
1950, and in 1956 was chosen as first recipient of the Silver 
Turnbuckle Award of the SLAE, to mark the success of his career 
and his service to the aircraft industry—in which he celebrated 
fifty years’ active association in 1958. 


de Havilland Trident 


WINNERS of the competition organized by British European 
Airways to find the “most suitable and appropriate name for the 
D.H.121” found their lucky dividend not quite as glittering as 
they might have hoped. At the end of May, Lord Douglas of 
Kirtleside, BEA’s chairman, announced that a prize of £100 
would be awarded to a member of the staffs of the corporation 
or of the three Airco companies (de Havilland, Hunting and 
Fairey) coining a name which would make BEA’s new aeroplane 
as synonymous of the pure-jet era as Viscount has become among 
turboprops. Of the 1,075 entrants, no fewer than 25 suggested 
the winning name Trident, and although the prize money was 








FLIGHT, 19 August 19% 







DEMONSTRATING “SUDSMOBILE” TECHNIQUE at RAF Waddi 
last week, with the runway-carpeting apparatus devised by the 

general engineering flight. Described in “Flight” for May 6, it cm 
sists of a 3Ott-long, 12,000gal tank mounted on a 50-ton crash recovery 
trailer; the foam is pumped through four nozzles on a 30yd 
and a carpet 1,000yd long and 30yd wide can be laid within half 
hour's warning of an attempted belly landing 



























more than doubled the award had to be divided; so each wir 
share was £10 

The name selected by a panel under Lord Douglas was chg 
say de Havilland, because of “‘a natural allusion to the new for 
of this advanced aircraft with its triplex arrangement for eng 
controls and systems. This constitutes a fundamental feature @ 
the economics of the Trident airliner besides being essential] 
reliable automatic landing.” As the competition was thrown g 
to the whole Airco consortium the name might have appropri 
referred to the Trident’s manufacturing triumverate; but Ain 
came to an end in June, a month after the contest was a 

Footnote: In another recent name-finding competition, ea 
Aviation Traders ATL-98, some 5,000 suggestions were received 
and prizes of a cross-Channel air trip (with car) were awarded 
the two winners who suggested the name Carvair. 


Rolls-Royce of Canada Changes 


IT is announced by Rolls-Royce of Canada Ltd that Mr R. M 
Kendall is leaving the post of general manager to take up a senig 
position with Rolls-Royce Ltd in England. He will be s 

by Mr James Wood, who has been appointed vice-president and 
general manager from September 1. 

With effect on the same date, Mr David Boyd has been open 
vice-president and deputy general manager, and Mr A. P. Smiber 
(who was recently made financial and commercial manager) vice. 
president and secretary-treasurer. 

Mr Kendall has been with Rolls-Royce of Canada since the 
formation of the company in 1952 and has been general 
for the past seven years, during which time he has also beens 
director of the Canadian company. He returns to England in 
September to become general manager, sales and service, for the 
Aero Division of Rolls-Royce Ltd, in which capacity he will & 
concerned with the promotion and service of Rolls-Royce aer- 
engines on a world-wide basis, including Canada and the US. 

Mr Wood was formerly in charge of technical sales for the Aen 
Division of Rolls-Royce Ltd. Previously he was a senior pe 
ment engineer and played a large part in the development of 
Dart engine. Mr Wood has had previous experience in 
having been employed by Rolls-Royce Montreal Ltd, before the 
company’s name was changed to Rolls-Royce of Canada Ltd. 

Mr Boyd, who was recently elected president of the Canadiaa 
Aeronautical Institute, is now works manager for Rolls- 
of Canada. He will continue to be primarily concerned 
production matters but will also deputize for Mr Wood # 
necessary. 


Plastics in Missiles 


OUR associate journal British Plastics, published monthly at 3s 
includes in its August issue a special section on the use of pli 
in missiles and rockets. The contributions include “An Introdut 
tion to Current Uses of Plastics,” by D. V. Rosato, Raytheon © 
“Thermal and Strength Requirements for Reinforced Plastics 
by A. W. Wilson, Bristol Aerojet Ltd; “Insulation and Het 
Shielding Applications,” by Julius Hertz, Convair (As 
Division, General Dynamics Corp; “Some Problems of Nozk 
Design,” by Max A. Nadler, Aerojet-General ; “Materials for Nozze 
Insulation,” by Edward M. Gilchrist, Thiokol Chemical Corp; “Fil 
ment Winding for Radomes,” by W. J. Colson, Brunswick Corp; 
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and “Controlling Materials for Missile Construction,” by Mortoo (Ab 
Kushner, Boeing Airplane Co. of 1 
rang 
hic 
“FLIGHT” AND FARNBOROUGH . - 
THIS week’s issue of Flight, containing special reviews d 
the American and Canadian aircraft industries (pages 2442!) 
may be regarded asa curtain-raiser to our S.B.A.C. Show 
numbers, which will shortly be appearing. They are:— 
September 2: “‘Britain's Aircraft "A detailed, special 
illustrated a.m of British — engines and 
including a quick-reference directory to the products of severt 
hundred firms. > 
9: “Farnborough ." A first-hand report om 
el Ge Galen ids comin dina 
September » ‘'arnboro:' . of the 
news and he. with py + yy of technical progres 
Regular f ppear in this and the other two issues. The 
Demand for these special issues is always heavy, so advan® 4 
orders to newsagents are advised. The greatly a 208 
September 2 issue will sell at 2s 6d, the other two at = 





normal price of ls 6d. 
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The Boeing 720 


IRST of the American big jets to enter service was the 

Boeing 707-120 family which, although well suited to coast- 

to-coast operations, was not really designed as a transatlantic 
aeroplane. Its place on the latter route has now been taken by 
the much heavier and more powerful -320 and -420, and over 
shorter ranges it is being replaced on the production line at 
Renton by the Boeing 720. 

Compared with the original 707-120, the 720 incorporates a 
number of improvements which, although not very evident super- 
ficially, make it a much more attractive aeroplane. Powerplants are 
the new lightweight Pratt & Whitney JT3C-7s, rated at 13,000Ib 
and not fitted with a water-injection system. Inboard of the inner 
engines has been added a leading-edge “boot” which increases 

































Pes Ohno? 





(Above) Around the forward portion 
of the turbofan cowling are ar- 
ranged rectangular outlets through 
which the fan discharge air is 
expelled during reverse thrust 
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first transport powered by 
advance American turbofans was this 707- 
mnlarge! 1208, o converted 120-series air- 
o at the of American Airlines. It is 
® coming in after its maiden 
ae flight on June 22 
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The completely different appearance of the JT3D-1 powerplants and 
turbocompressor ducts is visible in this photograph. This particular 
machine has a dummy duct above No 4 (starboard outer) engine 


the root chord, reduces camber, sharpens the leading edge slightly 
and enables continuous cruising to be accomplished at M0.82 
(most 120s operate at 0.78 to 0.79). 

In an endeavour to improve the low-speed handling and field 
performance of all types of 707 and 720 a great deal of experi- 
mentation—largely on the old “dash-80” prototype—has been 
carried out on leading-edge flaps. The first pattern to enter service 
comprised a simple flap hinged along its forward edge close 
beneath the leading edge of the wing and rotated downwards 
and forwards through about 120° before take-off or landing. The 
720 family have no fewer than three such surfaces on each wing, 
covering almost the entire outer panel and half the sections 
between the engines and inboard of the inner engines. All 707s 
have the new fin of increased height and area and the added 
underfin, but the 720 has an underfin of reduced area made pos- 
sible by the lower gross weight. Another modification is a reduction 
in the number of jetpipes on the Pratt & Whitney engines from 
21 to 9. 

Ground manceuvrability of the 720 family has been improved 
by an entirely new main undercarriage unit. The gear on earlier 
707s is a product of Cieveland Pneumatic Tool Co, and each 
main leg carries four wheels forming a rigid bogie. The 720 bogie 
has been completely redesigned, with a different geometry of 
torque links and beam to enable the aircraft to turn around a 
much smaller radius. 

It is not generally known that, although all 707s appear to have 
a cabin-air turbocompressor mounted above each engine, the unit 
carried on No 4 engine is a dummy, the duct being blanked off 
internally. These units, which were well shown in our descrip- 
tion of the Rolls-Royce Conway on January 15 last, are spun at 
very high r.p.m. by compressor bleed air and feed fresh ram air 
to the cabin system. Most operators would not be sorry if they 
could dispense with these units, and BOAC have actually been 
bold enough to use engine bleed direct to the cabin circuit on 
their 707-436 Intercontinentals (this operator usually keeps one 
turbocompressor spinning on the outward flight and the other 
two in operation on the return, in order that all three shall build 
up hours at a uniform rate). Several operators of 707s on rela- 
tively short hauls have cut one turbocompressor out of circuit; 
Braniff, for example, with their JT4-powered 707-227s, have 
turbocompressors on the inboard engines only. The latter con- 
figuration is standard on all 720s, and the new medium-hauler 
makes no concession to standardization and does not even have 
ducts above the outer engines. : 

Illustrated here is the new 720B, powered by Pratt & Whitney 
JT3D-1 turbofans each rated at 17,000Ib. These engines (Flight, 
December 19, 1958) discharge the fan air at sonic velocity through 
ducts on either side of the nacelle, and in order to obtain reverse 
thrust P & W have provided a gill system which blanks off these 
exits and forces the discharge out forwards through the rectangu- 
lar apertures around the forward part of the cowling. No reverse 
is provided on the hot jet, and no silencer has yet been incorporated 
on either hot or cold flows. 


Boeing 720 Order Book 
720 (Pratt & Whitney JT3C-7s of 13,000lb): United, 29; 
American, 15 (to be converted to “B” standard); Irish Air Lines, 3. 
720B (Pratt & Whitney JT3Ds of 17,000lb): American, 10; 
Lufthansa, 4; Western, 4; Eastern, 10. 
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and ultra-violet background; a fifth experiment was to 


2 
the rate at which the ablative surface of the cone eroded 
re-entry. 


AUGUST 12: X-15 


as 
and S$ acefli ht After reaching a speed of 2,196 m.p.h. the previous week, the fy I 
North American X-15 research aircraft was flown by Maj 
White of the USAF to an altitude of 136,500ft. Some } 
higher than man has ever flown before, this height was reach 
= a climb at 51° after release — rye at 45,000ft. Mai 
. hite spent more than a minute above 125, t and said. 
Aveuer 01: BISSVERER 13 . . view encompasses three distinct bands; the earth, the tight’ been 
Thirteen was a lucky number for the Discoverer series of Polar the sky and then the very deep blue of extreme altitude.” fh ] 
satellites launched from Vandenberg AFB. In the 13th firing the thought the aircraft could go even higher on its present j 
instrumented capsule was successfully recovered after completing engine interim 
16 orbits (436/161 miles) after leaving binge ay ~ Pipers 25hr ; 
reviously. Of the previous 12 Discoverers, six failed to go into 
orbit and the capeutes from the other six eluded their hunters. PACIFIC ROCKET DETAILS _ , 
The instrument package of Discoverer 13 was ejected over the The two Soviet launchings of ballistic rockets into the Pacific 
Aleutians and fell in the Pacific about 330 miles from Honolulu. July 5 and 7 tested “a new variant of a powerful multi-stage 
It was missed by the C-119s which were trying to snatch it, but the | which should in future be the carrier for an even more advangal 
aircrews guided a helicopter to the position of impact. In “a few spaceship.” This was subsequently stated in Moscow by Pry 
weeks’ time” a Discoverer will be launched with a monkey on Vladimir Dobronravov. 
board. “In analysing the results of the tests,” he continued, “iti 
necessary to point in the - place to the ae a 
launching and descent to the target, as compared with the 
AUGUST 12: ECHO ceding tests. The target was a square nearly three times mike 
Far larger than any other man-made space payload, Echo I was than the target marked for the January tests. In the January tem 
placed in orbit by a Thor-Delta launched from Cape Canaveral at the Jast dummy stage landed a short distance away from the 
0940 GMT (0440 local) on August 12. Colloquially referred to as although the difference amounted to only a few kilometres, Thi 
a “satelloon,” Echo I is a sphere made of 0.0196in transparent time the last dummy stage hit the water surface in the dire: 
plastic material coated with vapour-deposited aluminium 0.0005in vicinity of the target fixed. 










































thick to make it an excellent reflector for electromagnetic radiation. “In addition, the target itself was at a distance of approximately 
Later Echo satellites will be employed as relay stations for tele- —_ 1 3,000km (8,080 miles), which is somewhat farther away than the 
phone, telegraph, radio and TV channels. target for the January tests [12,500km]. The increase in th 


Echo I, managed by NASA, was ejected from the Delta second accuracy of launching and descent testifies to a considerable 
advance in the entire technique of Soviet rocketry, and particularly 
to improvement in the system of automation and control... 

“The tests just completed will undoubtedly play a great par 





PAYLOAD a in the further conquest of space. The time is drawing nearer when | 
GUIDANCE _ Soviet scientists will set out into interplanetary space and reach L 

te, aa the Moon and the planets of the solar system.” 
AJ 10-118 ABL 248 hav 
2NO STAGE MOTOR _ CANNED SEASLUG VITALS |= 
Exceptionally well engineered containers are being used to provide | ypjj 


environment-free transportation for critical airborne items inthe | Ch; 
Seaslug ship-to-air system on delivery to Woomera and other loca- | ores 
tions. Designed chiefly by Sperry, Salterpak and Wilmot Mansour, | }95: 
the containers are filled with dry nitrogen and protect their costly | yt} 
contents from the corrosive effect of sulphur present in the} jocg 
rubberized matting used to absorb shocks. Each container accepts Li 
a standard circular mounting plate which may be modified to carry} surf: 
a variety of major pieces of equipment. The convex lid, held by— “Mi: 
a manacle ring, contains a threaded fibre plug protecting a Schrader f boos 
valve which enables the maintenance of a positive internal pres 
sure to be verified. Sperry state that their design of container 
is one of the first to retain its internal pressure satisfactorily 
while capable of being readily opened, closed and resealed. 













The Echo balloon satellite was placed in orbit by a Thor-Delta 
This three-stage device can place 480I/b in a 300 n.m. orbit 








stage, inflated by 30lb of sublimating powder to its diameter of 
100ft and injected into an orbit with apogee and perigee of 1,160 
and 1,018 miles. It is likely to have a life of about two weeks, 
during which time it will be visible between about 60° N and S 
orbit limits are 47°) at the magnitude of a very bright star. Its 
equipment includes two beacons operating on 107.94Mc/s and 
a telemetry transmitter operating on 108.06Mc/s 
















AUGUST 12: ATLAS 
A singularly successful Atlas firing took place from Cape Canaveral 
on the morning of August 12. The missile was equipped with the 
all-inertial guidance system transferred from Titan, and surplus 
space inside the GE Mk 3 nosecone was utilized by installing 
additional instrumentation. Equipment was provided to measure 
radiation as the nosecone climbed into the lower regions of the 
Van Allen belt at a height of some 300 miles, recorders being 
provided to deal with cosmic rays, photons, radiation penetration 
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This artist's impression depicts the Mauler, developed by Convair's 
Pomona Division as a fully mobile front-line defence system for the 
US Army. Each vehicle carries target-detection, fire-control gear and 
a battery of solid propellant missiles which can be fired straight from 
their shipping containers while the vehicle is moving 
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ENGINS MATRA 


[ItILe has previously been published about the renowned 
French armaments company of Engins Matra, who since 1946 
have been one of the world’s leading specialists in the fields of air- 
to-air rocket projectiles and their launchers and air-to-air guided 
weapons. The firm is a limited company with a capital of one 
million New Francs. President and general manager is Marcel 
Chassagny, plant area is at present 195,900 sq ft (98 per cent 
greater than in 1955) and the staff number 1,100 (47 per cent up on 
1955). There are three design and prototype offices and a com- 
puting laboratory in the Paris area, and a production plant is 
located at Salbris (Loir-et-Cher). 

Largest weapon system undertaken by Engins Matra is the R.422 
surface-to-air missile. Illustrated and briefly described in our last 
“Missiles” issue on November 6, 1959, the R.422 is a canard device 
boosted by a tandem motor and provided with comparison-type radar 
command guidance to the vicinity of the target and semi-active homing 
for the terminal phase. Carrying a 220lb warhead detonated by a 
proximity fuze, the missile was intended for operation against super- 
sonic aircraft flying at between 26,000 and 59,000ft; but in the event 
none of the French surface-to-air weapons were placed in production. 

Of much greater importance are the company’s air-to-air missiles. 
Since 1951 the Société Matra have been actively developing an unusual 
family of air-to-air weapons which manceuvre by twist-and-steer. The 
cylindrical body has a wing at the rear (sometimes fitted with small fins) 
together with moving foreplanes and a ventral rudder. Propulsion is 


provided by a Hotchkiss-Brandt solid motor giving 3,530lb thrust for 
3sec, and thereafter providing 441lb thrust for 13.Ssec. Auxiliary power 
is provided by an Andyar silver/zinc battery, which drives the control 
servos and gyro accelerometer. 

The parent aircraft’s fire-control illuminates the target, and the return 
emission is homed upon by a seeking aerial in the nose of the missile, 
offset 8° from the major axis and scanning conically at 225 revolutions 
per second. For long-range firing, an aerial in the trailing edge of the 
missile’s wing receives the coded transmission directly. Precise details 
remain classified, but it is known that the homing head is semi-passive 
and operates to some degree in visual e.m. wavelengths. 

An IR homing head was developed with approximately the same 
weight and bulk. It scans over 20° and during test firings at Colomb- 
Bechar proved extremely accurate, but the PbS sensitive element could 
be used only at night and this system has now been abandoned. 

R.511 is now in full production. The operational round has a 55.11b 
Hotchkiss-Brandt h.e. warhead, detonated by a command signal from 
the homing head. The missile can be fired from any point from 30 to 
60° from the axis behind the target, and can pull 12g at M1 at 33,000ft 
altitude. Firing weight of the R.511 is 397lb, and length and wingspan 
are respectively 10ft 2in and 39.4in. Speed at burnout is M1.8, maxi- 
mum range is 4.35 miles and the altitude limits are normally 9,800 
to 59,000ft. 

Superseding the R.511 is an entirely new missile designated R.530. 
Details of this fine weapon are classified, and the illustration reproduced 
here is the only one yet cleared for publication. In configuration it 
strongly resembles our own Firestreak, from which it differs aero- 
dynamically in having acute delta surfaces, the cruciforms of wings and 
tail controls being indexed in line. Like the Hughes Falcon family the 
530 is being developed in both radar and infra-red versions. A con- 
siderable number of rounds have been fired during the flight-test pro- 
gramme, and it is expected that it will become the standard air-to-air 
missile of the French services within about 18 months. 

One line of development in which Engins Matra have shone brilliantly 
is the development and production of spin-stabilized aircraft rockets and 
their launchers. More than 40 basic designs have been produced, and 
the majority have been manufactured in very large quantities for 26 
types of aircraft of both French and foreign manufacture. Last month 
it was announced that an agreement had been signed between Engins 
Matra and Thomas French & Sons, of Manchester, licensing the British 
company to manufacture these launchers in Britain. Matra launchers 
have from the outset been designed to minimize manufacturing costs. 

Indicative of the type of equipment that the company have evolved 
are the two patterns of launching system illustrated. The Type 104 is 
built in to certain versions of the Vautour, and carries 112 rockets each 
of 68mm (2.677in) calibre. The rockets are slung seven-deep, each 
being suspended from the one immediately above and the topmost of 
each column suspended from an eight-rack tray which is wound down- 
wards rapidly as the salvo of missiles departs. The Type 123 is one of 
many varieties of circular-section pack intended for underwing mount- 
ing. Members of this family designed for relatively slow aircraft (Eper- 
vier, Skyraider, Harvard, T-28 and helicopters) are flat-nosed, but the 
123 is streamlined for use on such aircraft as the Super Mystére or 
Mirage. In several cases the pack forms the forward end of a tank. 

At present Matra are carrying out research into a wide variety of 
launching systems capable of rippling away large numbers of spin- 
stabilized rounds in air-to-air or air-to-surface roles, while the parent 
aircraft flies at any speed from zero up to M1. Another project is the 
evolution of standardized pylons to carry and launch any external store. 


Products of Engins Matra: at the top of the page are seen the new 

R.530 and a pair of R.511s, all carried by Vautours; above the heading 

is an R.422 surface-to-air-missile on its mobile transporter/launcher at 

Colomb-Bechar, and the bottom pictures depict the Type 104 rocket 
launcher (left) and Type 123 (below) 
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Although the USAF has bought the B-58 Hustler in only modest quantities—Strategic Air Command will have 116—Convair's Fort Worth, Texas, 
plant may be able to keep the line going for several years as future versions gain acceptance. The above aircraft are B-58As 






THE AMERICAN INDUSTRY 


AIMS AND ACHIEVEMENTS 


Y tradition everything in the USA is bigger than its counter- 
part in one-state countries, and the aircraft, or aerospace, 
industry is no exception. Statistics supplied by the Aero- 

space Industries Association of America Inc (the AIA) show that 
in 1959 companies engaged in the production of aircraft, missiles, 
spacecraft, propulsion systems and their components and acces- 
sories had a total of 734,700 employees, representing 4.6 per cent 
of the total US manufacturing employment. Not even the motor 
vehicle and equipment industry (payroll 728,400) can match this, 
and aerospace remains the nation’s largest manufacturing 
employer. 

Excluding companies engaged solely on missile work, sales for 
the year totalled $11,255 million, made up of $5,458m for aircraft 
and parts, $1,676m for aero engines and parts, $102m for propellers 
and parts, and $4,019m for other products and services. A back- 
log of $12,140m implies no lack of work for 1960. Unfortunately, 
as usual, statistics give only one side of the picture. 

Take Douglas, for example. No company has a higher reputa- 
tion for the quality of its products, and its sales for the first six 
months of the current financial year, up to May 31, 1960, brought 
in the immense sum of $566,508,000, compared with $447,853,000 
for the same period last year. There was another improvement, 
too, for its -net loss on those sales totalled only $8,769,000, com- 
pared with $15,010,000 last year. 

There is, of course, little future in running a vast concern like 
Douglas, with some 70,000 employees, when the arithmetic works 
out in this way. No other American manufacturer reported losses 
of anything like such magnitude—$33.8m for the year—but almost 
all the airframe companies have been faced with the same problems 
as Douglas, and it is interesting to see how they have been 
tackled. Before doing so, it is important to understand the causes 
of the present difficulties. In general they are similar to the 
situation which led to the dramatic mergers in the British aircraft 
industry during the past year. 

Taking military production first, since this still accounted for 
nearly four-fifths ofl the aircraft earnings in 1959 ($4,063m of the 
$5,458m), the position is well summed up in the following para- 
graphs from the 1960 edition of Facts and Figures, an official 
publication of the AIA: — 

“The impact of significant technological advance during the 
past two years has resulted in reduced weapons inventories and 
has brought a shift from volume production to precision fabrica- 
tion of very limited quantities. One result has been that more and 
more companies are competing for fewer and fewer contracts. 





By JOHN W. R. TAYLOR 


Another result is that the need for an unprecedented degree of 
reliability in components has made precision fabrication more 
essential than ever before. This requires an extensive realignment 
of our labour force, with a decline in the number of production 
workers and an increased requirement for engineering and tech- 
nical skills. It also requires construction of new highly-specialized 
facilities and necessitates high-cost machines which quickly could 
become useless as the result of another newer advance in 
technology. 

“The cost to develop one of our modern weapon systems could 
easily exceed the cost of producing the limited number of weapons 
that defence would require. Thus, during this period, we are 
primarily devoted to research and development, rather than 
production effort.” 

R & D are very profitable lines of business. The snag is that by 
far the greater part of the money goes on sub-systems handled by 
the electronics, instrument and other non-airframe industries. 

However, if this were the full extent of the problem on the 
military side, the industry could probably cope with it. Far more 
serious has been the oscillation of government contracts between 
missiles and manned aircraft, resulting in large degree from the 
fact that America has to maintain its war machine under a relatively 
inflexible budgetary ceiling. It is some ceiling, with procurement 
expenditures set at well over $13,500m a year; but whereas aircraft 
took 59.5 per cent of the total in 1957, they will get only 44 per cent 
this year. 

Nobody would pretend that the job of dividing available funds 
firstly between manned aircraft and missiles, and then between 
different types in each category, is easy. But the Department of 
Defense has chopped and changed so much, and on such a scale, 
that our own write-off of £65m on Blue Streak is pin-money by 
comparison. 

Twelve months ago, the USAF had under development two of 
the most advanced and formidable warplanes ever concei 
Confronted with the prospect of having to spend $4,000m to get 
an effective force of one of them—the North American F-108 
Rapier intercepter—operational by the mid-sixties, the Defense 
Department decided to abandon further work on the aircraft. A 
few months later, the second machine, the North American B-70 
Valkyrie intercontinental bomber, was stripped of its operations 

equipment and cut back to a contract for a “hollow” aerodynamic 
test vehicle—or perhaps a pair. : 

Money saved on the F-108 was to be spent on anti-aircraft 
missiles; but the 1960 budget statement commented on the most 
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important of these missiles, the IM-99B Bomarc: “It is a yery 
questionable weapon system, and (it is) considered inadvisable to 
place any reliance at this time upon such a weapon”—this after 
the RCAF had been induced to rely upon it. So money was taken 
away from Bomarc and put back into fighters, in the form of an 
increased order for the Convair F-106 (at a cost of over $4m per 


_ then a further volte-face has restored the IM-99B Bomarc 
to full production. What is more, nearly $300m of the funds taken 
away from the B-70 have been restored, although North American 
have yet to receive any indication of whether, when or how this 
money will be allocated. 

Uncertainties on such a scale make good housekeeping almost 
impossible for the entire aerospace industry. Some measure of 
stability might have been expected from commercial production, 
especially in a period when the airlines have ordered nearly 500 big 
jet transports at anything up to $5.5m apiece. But here again there 
js another side to the story. 

Reporting an interview with Bill Allen, president of Boeing, the 

uly 1960 issue of Fortune magazine commented : — 

“In 1959, Boeing’s profits on sales were less than 1 per cent, 
down from over 3 per cent in 1956. The high cost of bringing out 
the 707 jet transport was largely to blame. In the past several years 
Boeing has written off a total of $165m for development cost and 
inventory losses. It has orders for 215 (now 245) of these planes, 
at prices varying between $4m and $5.5m. Of this number, about 
half have been delivered; but until Boeing jacked up the price last 
December it was selling the machine below factory cost.” 

Allen is quoted as saying: “Everybody making commercial 
jets has lost a piece of his shirt, although in some cases it has been 
only the tail.” Bearing in mind that Boeing’s 707/720 programme 
has benefited from the sale of some 500 basically-similar KC-135A 
tankers to the USAF, we can begin to appreciate why Douglas 
should be finding all the large figures on the wrong side of the 
balance sheet. 

What can the industry do about all this? One obvious answer 
is to look to London for leadership, and to merge. To a limited 
extent, this is already happening. In recent months, for example, 
Boeing has acquired Vertol, Temco has merged with Ling-Altec 
Electronics Inc, Cessna has bought up the McCauley propeller 
company, and Hiller is preparing to merge with the Electric 
Autolite Company; but all these are relatively little deals. 

However, mergers have to be conceived with incredible care. 
A union of two companies with falling profits and declining 
backlogs would probably double rather than halve the difficulties. 
Nor is the wholesale acquisition of small subsidiaries a solution. 
In the case of industrial giants like Boeing, Lockheed, Douglas, 
North American and Martin (Convair are already part of the 
General Dynamics group), the qualities of stability and finance 
required in a partner are such that few concerns outside major 
industries like steel and oil would qualify. 

Two extreme examples of action taken to date are given by 
Lockheed and Martin. Flat-out for diversification, Lockheed has 
bought a major stake in the electronics business by taking over 
Stavid Engineering, Inc, and has expanded into space propulsion 
with a half-share in Grand Central Rocket Company. More 
interesting still, it has entered the field of shipbuilding and heavy 
construction in a big way by acquiring the old-established Puget 
Sound Bridge & Dry Dock Company of Seattle. 

Nor is Lockheed alone in turning to ships, for Boeing, Grum- 
man and Lycoming have all succeeded in landing useful Navy 
contracts for high-speed hydrofoil craft—a type of vessel that 
appears to offer great future possibilities and profits, especially for 
ASW warfare, and one which demands the kind of technological 
know-how possessed by airframe builders. 

Martin’s solution, on the other hand, has been to concentrate 
rather than diversify. It was the first major manufacturer bold 
enough to get right out of the piloted aircraft business, and its 
present operations are devoted almost entirely to missiles and 
electronics. Whether or not this explains the steady growth in 
company profits per share from $3.22 in 1957 to $3.82 in 1958 and 
$4.34 in 1959, the fact is that those profits are real and comforting. 
_ Similarly, smaller companies like Cessna and Piper, geared 
largely to the boom in business flying, have never had it so good, 
and there is no sign of any falling off in the ink lines creeping 
steadily up their sales charts. 

One more major trend that may have profound effect on the 
future status and composition of the US aerospace industry has 
been the rapid forging of overseas links in recent months. Impor- 
tant examples are the technical and licensing agreements between 
Douglas and Sud-Aviation, General Electric and de Havilland, 
Rocketdyne and SEPR, Pratt & Whitney and SNECMA, Bristol 
and Aerojet. Even more significant are the financial interests in 
Fokker, Max Holste and Weser Flugzeugbau bought by Republic, 
Grumman and United Aircraft respectively, and Lockheed’s 


Assemblers at the Burbank plant of Lockheed’s California Division 
install control boosters in the first of 66 F-104Gs for Germany 
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development of the Model 60 utility aircraft solely for manufacture 
by overseas subsidiaries. 

At the moment there is no common pattern in what the US 
industry is doing to solve its difficulties. Nor is there any reason 
to believe that the US government will force mergers by changing 
its procurement methods, although programmes on the scale of 
Dyna-Soar will demand the formation of ad hoc groups. 

One certainty is that if the big companies decide to fight each 
other for orders by developing two or three competing supersonic 
airliners, as they have in the case of the subsonic jets, the industry 
will end up not only shirtless but as the world’s biggest nudist 
camp. 













AIRFRAME, ENGINE AND MISSILE 





COMPANIES AND THEIR PRODUCTS 






Aerocar Inc, Longview Airport, Washington. ‘Twelve years of develop- 
ment, using six aircraft, have brought the Aerocar Model I two-seat 
roadable aeroplane to the stage where it has FAA Certification and is 
suitable for quantity production. It is hoped to arrange licence produc- 
tion by an established lightplane manufacturer. A prototype of the 
non-roadable four-seat Aero-Plane is also flying. 


Aero Design & Engineering Co (Subsidiary of Rockwell-Standard Corp), 
Bethany, Oklahoma. Since it was formed in October 1950, this com- 
pany has concentrated on production of the Aero Commander twin- 
engined high-wing 6/7-seat light transport. More than 850 have been 
delivered, including about 30 L-26s for the USAF and Army. Produc- 
tion in 1959 totalled 148 airframes. The five current versions, introduced 
this summer, feature fuel-injection engines in shallow nacelles, interior 
refinements and improved performance. Cruising speed varies from 
220 to 255 m.p.h., according to powerplant. The Model 720A Alti- 
Cruiser is pressurized. 


Aerojet-General Corp (Subsidiary of the General Tire & Rubber Co), 
Azusa, California. Aerojet-General claims to be the largest industrial 
organization in the USA devoted to the development and manufacture 
of rocket engines and allied equipment. Its liquid-propellant engines 
power the Titan ICBM, IM-99A Bomarc surface-to-air missile (take-off 
boost), and the second stages of the Thor-Able, Thor-Able Star and 
Delta satellite and probe launching vehicles. Aerojet solid-propellant 
rockets power the second stage of the Minuteman ICBM, the Polaris 
FBM, Sky solt ALBM, Genie, Eagle and Sparrow III air-to-air 
missiles, Tartar and Hawk surface-to-air missiles and the first stage 
of the Scout satellite launching vehicle. In advanced development are 
storable liquid-propellant engines for the Titan II ICBM, a 200,000Ib- 
thrust liquid-hydrogen/liquid-oxygen engine and a hybrid engine in 
which a liquid oxidizer will be sprayed into a core of solid propellant. 

Quantity production of Aerobee sounding rockets, capable of carrying 
scientific payloads to altitudes of 75-350 miles, continues, and 280 had 
been launched by July of this year. The company’s Aeronautical Divi- 
sion at Downey, Cal, is developing the SD-2 surveillance drone. Other 
major activities include production of JATO units, missile warheads, 
torpedoes and ASW equipment, nuclear reactors, infra-red fire control 
systems and plastics. Bristol Aerojet Ltd, in the UK is a joint venture 
with the Bristol Aeroplane Co. 


Aerolab Development Co Inc (Subsidiary of Ryan Aeronautical Co), 
Pasadena, California. A pioneer in aerophysics research since 1946, 
Aerolab was acquired by Ryan early this year. It specializes in building 
up low-cost high-performance sounding rockets and space probes, using 
combinations of standard solid-fuel military rockets. Best-known of 
these were the Argo E-5 five-stage vehicles used for the Project Argus 
high-altitude nuclear explosion tests in 1958. The latest four-stage 
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Argo D-8 Journeyman will be used this autumn for NERV (Nuclear 
Emulsion Radiation Vehicle) measurements of the Van Allen radiation 
belts. 


Aeronutronic (Division of Ford Motor Co), Newport Beach, California. 
This company is developing the Shillelagh lightweight close-support 
missile system for the US Army under a $23m initial contract awarded 
in 1959. The weapon is expected to be operational in the mid-sixties. 


Aircooled Motors Inc, Syracuse 8, New York. During the past year, 
this company has added to its range of Franklin flat-six piston-engines 
the vertically opposed turbosupercharged Model 6VS-335 used in the 
Bell Model 47G-3 helicopter. This engine maintains its full sea level 
rating of 225 b.h.p. up to 15,000ft. Other current models, for heli- 
copter and fixed-wing applications, develop from 150 to 210 b.h.p. 


AiResearch Manufacturing Co of Arizona (Division of The Garrett 
Corp), Phoenix, Arizona. AiResearch has manufactured more than 
9,000 small gas-turbines in the 30-850 h.p. range since 1946, and can 
claim to be the world’s largest producer of such equipment. Most have 
been used to provide ground or airborne auxiliary power for aircraft 
starting and other services, but McDonnell uses three AiResearch 
GTC85 gas-turbine compressors in parallel to provide compressed air 
for the pressure-jets of its Model 120 flying-crane helicopter. 


Allison Division of General Motors Cum Indianapolis 6, Indiana. 
Major production items by Allison are the T56 turboprop for the 
Lockheed C-130 Hercules transport and the Model 501-D13 commercial 
variant which is used in the Lockheed Electra airliner and in the Allison 
Super Convair conversion of Convair 340 and 440 transports. The 
US Navy’s P3V-1 anti-submarine version of the Electra will have 
4,585 e.s.h.p. T56-A-10Ws, and the twin-engined Grumman W2F-1 
AEW radar picket is scheduled to have T56-A-8s. In many cases the 
T56 and Model 501 engines drive turbopropellers produced by GM’s 
Aeroproducts division. 

First application for the new 250 s.h.p. Model 250 (T63) turboprop/ 
shaft-turbine engine will be in the experimental Bell HUL-2 utility heli- 
copter. Under development to power air-launched target drones is the 
PD-37 Pyrodyne, a 60lb-thrust supersonic ramjet burning pyrophoric 
fuels which ignite spontaneously on exposure to the atmosphere. Allison 
also has a USAF contract for a Stirling-cycle solar power system that 
will operate unattended for two years as a power source for the instru- 
mentation of satellites and probes. 


American Airmotive Corp, Miami International Airport, Miami, Florida. 
As an offshoot to its main business of maintenance, overhaul and repair 
of aircraft and equipment, American Airmotive produces an extensively 
modified agricultural conversion of the Stearman 75 (Boeing Kaydet) 
biplane. Designated NA-75, this has new metal high-lift wings, quickly 
detachable metal fuselage skin panels and combined dust/spray gear. 
Modification kits are available to Stearman operators and more than 
200 aircraft have been fitted with the new wings. 

Atlantic Research Corp, Shirley Highway at Edsall Road, Alexandria, 
Virginia. Since 1958, this company has developed a series of three 
relatively simple solid-propellant high-altitude and meteorological sound- 
ing rockets. Arcas, supplied to all three US Services, carries a 12Ib 
payload to a height of 40 miles. Arcon carries 40Ilb to 61 miles and 
Iris 100lb to 188 miles. Atlantic Research also produces small control 
rockets, which have been used for spin, de-spin, stage separation, vernier 
and related functions in almost all US satellite and space probe launchings. 


Beech Aircraft Corp, Wichita, Kansas. Although Beech produced last 
year some 802 aircraft in the utility and executive category, with a 
combined value of $37m, the greater part of its $90m turnover came 
from products and services for military and scientific use. In current 
production for business use are four twin-engined types, comprising 
the eight-seat Super 18, seven-seat Queen Air, six-seat Twin-Bonanza 
in standard and supercharged versions and five-seat Travel Air. Single- 
engined types are the Bonanza and its low-price d:vclopment, the 
Debonair, each with four seats. Mentor primary trainers are serving 
in the USA and ten foreign countries, and are licensed for production 
in the Argentine and Japan. 

In addition to manufacturing the KDB-1 piston-engined target drone 
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Although North American Avia- 
tion will make only one XB-70— 
or possibly two—the develop- 
ment of this machine has 
already cost many millions of 
dollars. Its structure is largely 
of stainless-steel honeycomb, 
and here a panel is being end- 
milled on a large horizontal 
boring mill 
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for the US Army and Navy, Beech is developing the rocket-powerg; 
M2 KD2B-1 for service in 1962. Other military contracts cover : 
tion of the L-23F variant of the Queen Air, fuselage sections ani 
ailerons for the Republic F-105, components for the McDonnell F.j9; 
Lockheed F-104 and Convair F-106, external fuel tanks for the Nors 
American F-100, containers for the Polaris missile, and evaluation y 
the dependability of ICBM propellant system components. Employmen, 
totals about 7,000 at Wichita and branch divisions in Herington an: 
Liberal, Kansas, and Boulder, Colorado. 


Bell Aerospace Corp (Subsidiary of Textron Inc), Buffalo, New You 
Bell Aerospace Corp came into being on July 2 this year, when Textron 
Inc of Providence, R.I., acquired all the defence business of the form: 
Bell Aircraft Corp. It consists of three units: Bell Acrosystems G 
(formerly Bell Aircraft’s Niagara Frontier Division) at Buffalo; By 
Helicopter Co at Fort Worth, Texas; and Hydraulic Research an 
Manufacturing Co at Burbank, California. 

Bell Aerosystems Company is engaged on VTOL/STOL researy 
and design study, and is continuing production of Agena ligui 
propellant rocket engines for the Discoverer satellite programme. Othe 
space contracts include development and manufacture of reaction op. 
trols for the North American X-15 research aircraft, Mercury capgy- 
Centaur satellite vehicle and several classified projects, and the investig, 
tion of high-energy propellants and advanced structural materials. Th 
company’s Automatic All-Weather Landing System is in production fg 
use on USN carriers and is being evaluated by the FAA and USAF 
Other avionics work is concerned with radar countermeasures anj 
visual surveillance devices. 

Bell Helicopter Co has in production the commercial three-se: 
47G-2 and 47G-3 Trooper and four-seat 47J-2 Ranger, and is 
ing the single-seat Air Scooter ground-effect vehicle. Delivery of th 
H-13H military version of the 47G-2 to the US Army continues anj 
two prototypes of the Model 47J with 250 h.p. Allison YT63 shaft. 
turbines are being built for the US Navy under the designation HUL-? 
Already in major production for the Army are the T53 turbine-powere 
six-seat HU-1A and eight-seat HU-1B Iroquois, with the more power. 
ful twelve-seat HU-1D at the mock-up stage. Testing of the XV. 
tilting-rotor convertiplane continues. Helicopter production by Bel 
exceeds 2,600 since December 1946. 


The Bendix Corp, Fisher Building, Detroit 2, Michigan. Through is 
various divisions, Bendix contributes to a high proportion of US missile 
and space programmes. It supplies electronic, guidance or hydraulic 
systems for the Atlas, Titan, Polaris, Thor and Pershing surface-to- 
surface weapons and Nike-Ajax, Nike-Hercules, Terrier and Tartar 
surface-to-air weapons. Its Products Division at Mishawaka, Indiana, is 
prime contractor for the Talos surface-to-air ramjet missile, with he. or 
nuclear warhead, which is operational on US Navy cruisers. Th 
Bendix Systems Division at Ann Arbor, Michigan, is prime contractor 
for the Navy’s important Eagle nuclear-warhead long-range air-to-air 
missile and for the communications system for the STEER communica 
tions satellite. 


Bensen Aircraft Corp, Raleigh-Durham Airport, Raleigh, North Carolina. 
Complete rotorcraft of extremely simple design, and kits of parts and 
plans for amateur construction, are marketed by Bensen. From the 
original Gyro-Glider unpowered rotor-kite have been evolved the Hydro- 
Glider on floats, Gyro-Boat with a dinghy hull and Gyro-Copter powered 
autogyro. Latest products, not available for home construction, are 
the B-9 Little Zipster single-seat helicopter, with co-axial rotors, and 
B-10 Prop-Copter VTOL “flying jeep” prototype. 

Boeing Airplane Co, Seattle 24, Washington. Since the acquisition of 
Vertol in March of this year, Boeing has had five major operating 
divisions. Today it is the largest single aeronautical firm in the world 
on most counts: its 1959 sales of $1,612,153,000 give it the 19th posi- 
tion among US industrial companies, its net profit of $12,436,000 
represented 0.8 per cent of sales (6 per cent of invested capital) and 
its payroll is no fewer than 90,280, included in which is a superb team 
of research engineers and scientists numbering just over 10,000. Cal- 
culations show that Boeing have made a far greater weight of airframe 
than any other company, but this side of the business cannot carry on 
at its previous rate for more than two years at most. 

The Aero-Space Division at Seattle is responsible for development 
and production of the IM-99 Bomarc long-range surface-to-air miss 
assembly and testing of the SM-80 Minuteman second-generation 
ICBM and development of the Dyna-Soar manned “‘boost-glide” vehide, 
which will have global range after being launched into orbit by a Titan 
booster. 

The Industrial Products Division, also at Seattle, has built to date 
almost 1,000 of its 502 series of small gas turbines, including four 
helicopter and light aircraft shaft-turbines in the 240-360 s.h.p. range, 
an air compressor and a 265lb-thrust turbojet. Latest applications of 
the 502 series are in the Radioplane RP-77D target drone and Gyro- 
dyne DSN-3 anti-submarine drone helicopter. Under development, with 
first flight trials scheduled for this autumn, is the 430 s.h.p. T60 
prop/shaft-turbine. : : 

Boeing’s great Transport Division at Renton, Washington, is fulfilling 
orders for 245 Model 707 and 720 jet transports, of which 140 had been 
delivered by the end of last month, and expects soon to announce # 
contract for the all-cargo version. In parallel production is the military 
KC-135A tanker-transport, with deliveries around the 400 mark and 
at least another 100 to come. 

Wichita Division is devoted to manufacture of the B-52 Stratofortress 
bomber, of which 704 have been ordered and at least 500 deli 
Present production version is the B-52G, armed with Hound Dog 
Quail, with the turbofan B-52H scheduled to follow in 1961. : 

The newly acquired Vertol Aircraft Division at Morton, Pennsylvania, 
brings to Boeing a promising rotary-wing production item in the 
of the civil Model 107 turbine-powered tandem-rotor 25-seat transport 
helicopter, ordered by New York Airways, and its much larger military 
counterpart the YHC-1 Chinook, ordered by the US Army. Nor is 
the limit of recent diversification, for Boeing announced in June the 
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contract to construct a 110-ton hydrofoil patrol craf 


t of a ° 
— Bristol Siddeley turbines, for the US Navy at a cost 0 


powered by 
eh oa Corp, 24 Maplewood Ave, Philadelphia 44, P 
Helicopter Corp, 24 Maplewoo ve, iladelphia 44, Penn- 
ane. Afver 17 years of development, Brantly are beginning to 
reap @ modest success with their littlke Model B-2 two-seat helicopter, 
of which 27 had been delivered by February of this year. A twin- 
engined helicopter, using two B-2 transmission-rotor systems in tandem, 
is reported to bz under development as the B-3. They have an associate 
company in Wales. 
Callair Inc, Afton, Wyoming. Major Callair products are the A-5 

150 b.h.p. Lycoming) and A-6 (180 b.h.p. Lycoming) agricultural 
aircraft, combining high performance with special design features for 
protection of the pilot. Also available is the basic Callair A-4 two/three- 
seat cabin monoplane from which the A-5 and A-6 were evolved. 

itol Copter Corp, 909 Fohnson Parkway, St Paul 6, Minnesota. 
The prototype of Capitol’s Model 3CWM300 single-seat ultra-light 
cabin autogyro flew in September 1959 and the first production machine 
is nearing completion. Features include an extruded aluminium alloy 
frame, 72 b.h.p. McCulloch engine driving a pusher propeller, two-blade 
rotor with metal spar and glass-fibre skin, and glass-fibre and Plexiglas 
cabin. Wheeled and floatplane versions are offered in “do-it-yourself” 
kit form. 
Cessna Aircraft Co, Wichita, Kansas. Cessna is organized in four divi- 
sions, of which the Commercial Aircraft, Military Aircraft and Marketing 
Divisions are in Wichita and the Industrial Products Division, specializing 
in industrial and agricultural hydraulic equipment, at Hutchinson, 
Kansas. Commercial aircraft sales totalled 3,564 in 1959, representing 
$0.6 per cent of the combined sales of the four leading US lightplane 
manufacturers. 

Nine all-metal commercial models, all with Continental engines, are 
in production, including the Model 210 high-wing four-seater with 
retractable undercarriage, which has outsold all other light aircraft since 
deliveries began last December. Other types include seven single- 
engined high-wing monoplanes, ranging from the two-seat 100 b.h.p. 
Model 150 to the four-seat 230 b.h.p. de luxe Skylane, and the five-seat 
low-wing Model 310D with two 260 b.h.p. engines. The four-seat 
Cessna CH-1C helicopter now has its FAA type certificate, and the 
prototype of an ultra-light twin-engined aircraft “of completely different 
design” is due to fly early in 1961. 

Military production is concentrated on the U-3B version of the 
Model 310 and the T-37B intermediate jet trainer, of which 450 have 
been delivered, with sufficient orders in hand to extend manufacture 
to July 1961. No contract has yet been received for the four-seat 
Model 407 utility aircraft evolved from the T-37B. Subcontract work 
includes production of Boeing B-52G tailplanes, fins and rudders for 
the Republic F-105 and the transporter/erector container for the 
Minuteman ICBM. 

Cessna subsidiaries include the McCauley propeller company and 
the Aircraft Radio Corp. The company also holds a 49 per cent interest 
in Avions Max Holste of Rheims, France. 

ion Aircraft Corp, Osceola, Wisconsin. Champion is producing 
five improved versions of the high-wing Aeronca Champion lightplane, 
of which it acquired manufacturing rights in 1954. Basic models, with 
tailwheel undercarriage, are the two-seat Traveler (95 b.h.p. Con- 
tinental) and three-seat Sky-Trac (140 b.h.p. Lycoming). Variants with 
tricycle undercarriage are the Tri-Traveler and DX’er respectively, 
and the new Tri-Con is a Traveler with reversed tricycle gear. Agri- 
cultural spray-gear and floats are available for the Sky-Trac. Sales of 
all models totalled 274 in 1959. 
Chance Vought Aircraft Inc, Dallas, Texas. Chance Vought has made 
a remarkable, if desperate, recovery since the double shock of the cancel- 
lation of both the F8U-3 fighter and Regulus II missile in December 
1958. Diversification is reflected in the company’s present organization 
into five divisions with separate responsibility for Aeronautics, Astro- 
nautics, Electronics, Range Systems and Research. 
_ Production of the Crusader single-seat fighter for the US Navy con- 
tnues. The latest F8U-2N all-weather version, with near-M2 perform- 
ance and armament of four Sidewinder missiles and four 20mm cannon, 
is scheduled to enter service this year. Deliveries of Scout four-stage 
solid-propellant research rockets to NASA have begun and Chance 
Vought has completed design studies for the nuclear-ramjet SLAM 
(Supersonic Low Altitude Missile) for the USAF. Other activities range 
from production of the highly advanced actuator system for the controls 
of the Minuteman ICBM to studies in the field of anti-submarine war- 
fare for the US Navy, development of an electronic finger-printing 
system and—by buying three companies in this field—the manufacture 
of mobile homes. 
Chrysler Corporation, Defense Operations Division, 7000 East Eleven 
Mile Road, Centerline, Michigan. Chrysler is responsible for produc- 
tion of the Redstone and Jupiter ballistic missiles which were designed 
by the US Army Ballistic Missile Agency team, under von Braun, at 
Redstone Arsenal, Alabama. Some 4,000 subcontractors are involved in 
this work and final assembly is done in the former US Navy plant at 
Warren, near Detroit. Modified Redstones are being delivered as 
boosters to launch America’s astronauts on 14-15 minute suborbital 
fights over the Atlantic in Mercury capsules. 
The Continental Motors Corp, Aircraft Engine Division, 205 Market St, 
Muskegon, Michigan. It is now 29 years since this leading manufac- 
turer of automobile engines marketed its first horizontally opposed aero- 
engine, the 38 h.p. A40 flat-four. Continental engines have played a 
major part in the build-up of US private and business fiying, including 
especially the amateur construction and midget racing movements. A 
= extensive range of engines is in current production, from th: 
65 bhp. four-cylinder A65-8F to the 340 b.h.p. supercharged six- 


Primarily an electronics firm of vast magnitude, Hughes Aircraft also 
makes missiles and these small 269A helicopters, priced at $22,500 


cylinder GSO-526-A. Some are used as helicopter power plants, notably 
the special FSO-526-A helicopter engine fitted in the Cessna CH-1C. 
A few models feature fuel injection. 


Continental Aviation & Engineering Corp (Subsidiary of Continental 
Motors Corp), 12700 Kercheval Ave, Detroit 15, Michigan. This com- 
pany was formed as a research and development division of Continental 
Motors in 1940. Its Gas Turbine Division is licensed to manufacture 
the French Turbomeéca series of small gas-turbines and has in current 
production the Model 141 (Palouste) air-compressor and two versions 
of the J69 turbojet, based on the Turboméca Marboré. The 1,025lb- 
thrust J69-T-25 powers the Cessna T-37B trainer, and the 1,700lb-thrust 
]69-T-29 is fitted in the Ryan Firebee target drone. 


Convair (Division of General Dynamics Corp), San Diego 12, California. 
Indicative of the scale of Convair’s missile and space commitments is 
that Astronautics, the youngest of its operating divisions, has the 
greatest payroll, with more than 20,000 employees. The work of this 
division, based north of San Diego, is devoted to development and 
production of the Atlas ICBM, the Big Joe (Mercury), Atlas-Able, 
Atlas-Agena and Atlas-Centaur satellite and space probe launching 
vehicles, and the third stage of the huge Saturn space vehicle. 

Second largest, with 19,060 employees, is San Diego division, engaged 
primarily on production of F-106 Delta Dart all-weather intercepters 
for the USAF and the 48 Model 880 and 37 Model 600 or 990 com- 
mercial transports ordered to date. Other projects at this division 
include development of the Lobber ballistic cargo missile, pilotless 
aircraft and supersonic ejection seats, one design of which is now being 
installed in all F-106s. 

Fort Worth, Texas, operating division (17,921 employees) handles 
production of the B-58 Hustler supersonic bomber, of which 116 are 
currently on order for SAC (about half have flown), plus front fuselage 
assemblies for the two-seat F-106B. The NX-2 experimental nuclear- 
powered canard bomber is being developed at Fort Worth. 

Research and manufacture of Advanced Terrier and Tartar ship-to-air 
missiles for the US Navy are the responsibility of Pomona, California, 
Division (6,315 employees). Also under development here are the Army 
Marine Corps Redeye bazooka-type infra-red missile for front-line 
defence against low-flying aircraft and the Army’s vehicle-borne Mauler, 
intended to intercept short-range ballistic missiles and supersonic aircraft. 

All that we know about the Ordnance Aerophysics Laboratory at 

Daingerfield, Texas, division (259 employees) is that it is working on 
ramjet engines and ramjet-powered missiles for the US Navy Bureau 
of Ordnance. Much research work and equipment development is also 
undertaken at other Convair divisions. 
Curtiss-Wright Corp, Wood-Ridge, New Jersey. The trend towards 
diversification in the face of a contracting aviation market is reflected 
again in the case of Curtiss-Wright. The Santa Barbara Division is 
developing its four-rotor Artouste-powered VZ-7AP “flying jeep” under 
contract from the US Army Transportation Corps, and the South 
Bend, Indiana, Division is putting into production the four-passenger 
Model 2500 Air-Car ground-effect vehicle. First air-cushion craft in 
the world to be built in quantity, the Model 2500 is offered at present 
for off-highway use only and is to be followed by prototypes of an Air- 
Bus and Air-Truck. 

Another Santa Barbara product is the Skydart 1 rocket-powered 
target which can be launched from standard Sidewinder missile rails 
on aircraft like the F-100 and F-104 at speeds between MO.8 and M2. 

The Wright Aeronautical Division at Wood-Ridge has delivered 
approx. 13,000 J65 turbojets, derived from the Bristol Siddeley Sapphire, 
and is still engaged on some piston-engine work. Research projects 
include the development of storable liquid-propellant rocket engines 
and of the Wankel rotating-combustion engine, in association with the 
NSU Werke of Germany. 

One project application for the Wankel engine is the Curtiss-Wright 
Model 200, a six-seat VTOL executive aircraft which will feature tilting 
“radial lift force propellers.” Initial flight testing of this propeller system, 
which could be used on much larger aircraft, is being done with a simple 
turbine-powered test-bed aircraft designated the X-100. This has com- 
pleted successful transitions from vertical to horizontal flight. 





248 FLIGHT, 19 August 1960 


THE AMERICAN 
INDUSTRY... 


At Bloomfield, Connecticut, Kaman 

Aircraft are in production with the 

US Navy's HU2K-1 Seasprite utility 
helicopter (T58 turbine) 


de Lackner Helicopters Inc, 14 North Bleeker St, Mount Vernon, New 
York. Little has been heard recently of the Aerocycle “flying platform” 
one-man helicopters pioneered by this company. Late models, with a 
40 b.h.p. Mercury two-stroke engine driving 15ft co-axial rotors, had 
various forms of experimental tail-control surfaces. Previously the 
pilot leaned in the direction he wished to travel and turned the platform 
by means of handlebars, with a throttle as the only other control. 


Del Mar Engineering Laboratories, 6901 Imperial Highway, Los Angeles 
45, California. Del Mar is flight testing a prototype of its DH-1 
Whirlymite ultra-light one-man helicopter, with a 60 b.h.p. Mercury 
engine. Range is 90 miles at 55 m.p.h. with this power plant or the 
alternative 65 s.h.p. Solar shaft-turbine, and both military and commer- 
cial versions are planned. Of particular interest is the projected use of 
the Whirlymite as a drone flying platform to transport supplies or 
evacuate casualties in a combat area and for a variety of flying crane 
roles. Payload of the turbine-powered version is 275lb, equal to its own 
empty weight. 


Doak Aircraft Co Inc, 22309 South Western Avenue, Torrance, Cali- 
fornia. The US Army accepted the prototype Doak VZ-4DA tilting- 
duct VTOL research aircraft for further evaluation in September 1959, 
on completion of a highly successful initial flight test programme. Since 
then there has been no further news of it. 


Doman Helicopters Inc, Municipal Airport, Danbury, Connecticut. 
Doman’s eight-seat Model LZ-5 utility helicopter, with a unique hinge- 
less rotor and hydraulic rotor control system, first flew in April 1953. 
Although certificated for commercial use in 1955, arrangements for its 
production met with little success until recently. Now it is reported 
that an initial batch of 25 will be built by Aeronautica Sicula, an asso- 
ciate of Ambrosini, in Sicily. Doman have also designed a light four- 
seat helicopter known as the Whippet, with 180 h.p. Lycoming engine. 


Douglas Aircraft Co Inc, Santa Monica, California. Although manu- 
facturing will continue to be handled through five divisions, Douglas is 


centralizing its engineering activities as part of a general tightening-up 


of its organization. Owing to their immense investment in the DC-8 
the company lost $33,822,000 last year, far more than any other com- 
pany in the world. In future, all transport aircraft engineering will be 
done at Santa Monica, combat systems engineering at El Segundo and 
missiles engineering at Culver City. 

Production of the big C-133B Cargomaster military transport and 
DC-8 jet airliner takes place at the Long Beach Division. Deliveries of 
the C-133 (34 As, 15 Bs) are scheduled for completion next spring. Of 
the 152 DC-8s on order, 68 had been delivered by early July, with 47 
more due to follow by the end of November. Douglas has dropped its 
DC-9 medium-range jet airliner project; but has sales and post-delivery 
support responsibility for the Caravelle throughout much of the world, 
under an agreement with Sud-Aviation, and hopes eventually to manu- 
facture this aircraft in America. 

Santa Monica is converting 24 DC-7 series transports into all-cargo 
DC-7F Speedfreighters for KLM, American, United and Pan 
American-Grace. 

Main production item at El Segundo is the littlh A4D Skyhawk 
single-seat naval attack bomber, of which nearly 1,000 will have been 
built by November. Current version is the A4D-2N, with improved 
all-weather capabilities, and this will continue to come off the line 
throughout 1961. A new contract has been received for the further- 
improved A4D-5. Also in production are specialized versions of the 
A3D Skywarrior, and El Segundo will develop the important Missileer 
twin-jet launching aircraft for the Eagle long-range air-to-air missile. 

Following transfer of responsibility for Army free-flight weapon 
systems from Santa Monica to Charlotte Division, the latter is handling 
production of the latest Honest John nuclear-warhead ballistic rocket 
as well as the Nike-Hercules surface-to-air missile. It is also manu- 
facturing the airframes of Nike-Zeus anti-missile missile development 
rounds. 

Santa Monica has completed the delivery of operational Thor 
ICBMs to the RAF, but the missile continues in production as a vehicle 
for USAF and NASA space programmes and it is worth noting that 85 
per cent of all payloads sent into space so far by the United States were 
boosted by the Thor. Also in production at Santa Monica is the Genie 
nuclear-tipped air-to-air rocket. Under development are the GAM-87 
Sky Bolt ALBM and the S-IV second stage (Pratt & Whitney liquid 
oxygen/liquid hydrogen engines) of the Saturn space vehicle, which will 
be capable of sending a 12,000lb payload around the moon. 


Downer Aircraft Industries Inc, PO Box 41, Alexandria, Minnesota. 
Following the acquisition of full manufacturing rights in the Bellanca 
Cruisemaster four-seat light aircraft, Downer has developed an im- 
proved version known as the Bellanca 260, with 260 b.h.p. Continental 
engine. This is in production, and 71 were delivered in 1959. Downer 
also supplies space and modification kits for the Republic Seabee light 
amphibian. 

The Emerson Electric Manufacturing Co, 8100 Florissant Ave, St Louis 


21, Missouri. Emerson Electric is responsible for design, de 

and production of the air-transportable Little John field artillery rocke 
It also shares with Douglas manufacture of the earlier and larger Hovey 
John, of which very large numbers are in service. 

Fairchild Engine & Airplane Corp, Hagerstown, Maryland. Sales ¢ 
the F-27, Fairchild’s licence-built version of the Fokker Fri i 
have proved disappointing. Most of the 83 ordered to date have ber 
delivered, and the company was said recently to be “in a very tough 
way” by John Foley, Democratic representative for Maryland. Its othe 
current production aircraft is the two-seat Umbaugh 18 cabin autogym, 
under subcontract to Umbaugh Aircraft Corp; but it remains to be see 
if forecasts of a run of 10,000 are fulfilled, even at a price tag of only 
$9,995 each. ‘ 

Under development for the US Army are the VZ-SFA deflected. 
slipstream VTOL research prototype, tethered tests of which 
nine months ago, and the AN/USD-5 surveillance drone. This later 
is a 36ft long delta-wing vehicle, powered by a Pratt & Whitney j@ 
turbojet and designed for electronic reconnaissance over combat areas, 
Flight tests began in May. 

Stratos Division continues to supply air-conditioning systems and 
other equipment for civil and military aircraft. Astrionics Division's 
work includes production of the AN/USD-5 drone guidance and 
data acquisition and data transmission links. Armalite Division ha 
licensed Colt to manufacture its highly-successful AR-15 infantry rifle 
Other company products range from countermeasure trainers to bonded 
metal lamp posts. 


The Firestone Tire & Rubber Co, Guided Missile Division, Los Angda 
54, California. Operational since 1955, this company’s Corporal liquide 
propellant tactical ballistic missile is scheduled for replacement by 

solid-propellant Sergeant in the near future. There is no news of late 
Firestone missile activities. 7 


Flair Aviation Co (Division of A.¥. Industries), 2300 West Flair Driv,” 


El Monte, California. This is the former Fletcher Aviation Com 
Assembly of its FU-24 agricultural monoplane continues in New Zee 
land, where more than 70 are in service for top-dressing work. Flair hat 
also delivered over a quarter of a million jettisonable fuel and 
tanks and is responsible for design and production of flight 
equipment for the Convair R3Y, Lockheed GV-1, McDonnell F-1 
North American A3J and F-100, and Republic F-105. 


Fornaire Aircraft Co, 1830 Laporte Ave, Fort Collins, Colorado. 
Fornaire acquired full manufacturing rights in the well-known Ercoupe 
two-seat lightplane in 1955 and is producing an improved version in 
three forms. Named the Explorer, Expediter and Execta, they ar 
each powered by a 95 h.p. Continental C90 and differ only in standard 
of finish and equipment. Conventional controls are available as a 
alternative to the standard Simplomatic two-control system which 
dispenses with rudder pedals. 


Gail Aircraft Engineering Co, Municipal Airport, Sacramento, California 
Taking as a basis the pre-war Security Airster/Kinner Sportster design, 
Gail built in 1956 a prototype agricultural low-wing monoplane known 
as the Model 202 Mantis, with 190 b.h.p. Lycoming O-435 engine. 
From this has been developed the Model 202A with wings of more 
advanced (NACA 6212) section. 


Gannet Aircraft, Sun Valley, California. This company is engaged oo 
conversion of Grumman Widgeon amphibians to six-passenger Super 
Widgeon standard, with two 300 h.p. Lycoming R-680 radials, hull 
modifications to improve performance on the water and more than 30 
other major improvements. Ten zero-time French-built SCAN 30 
Widgeons have been rebuilt and sold to date. Another dozen conver- 
sions have been completed for Widgeon owners in the USA and Canada 


General Electric Co, Flight Propulsion Division, Cincinnati 15, Ohio. 
General Electric aircraft gas-turbine engines logged their 27 
flying hour in April, a total which included more than 90 per cent of the 
M2 flight achieved outside Russia. ie 
The company’s Large Jet Engine Department has responsibility for 
the J93 and J79 military turbojets, from which the CJ-805 series of 
commercial turbojets and turbofans have evolved. The J93 is now known 
to follow the basic design concept of the proven J79, with variable-stator 
compressor, single shaft and converging-diverging nozzle, but it utilizes 
new high-temperature alloys and honeycomb structures to permit 
cruise above 70,000ft in the North American B-70 bomber. For added 
protection, its controls and accessories are “compartmentalized” in # 
removable pod. Latest news of the CJ-805-23 turbofan is that it ha 
been certificated in two versions at 15,850lb-thrust (-23) and 16,100lb- 
thrust (-23A), and that deliveries for the Convair 600 have been undet- 
way since April. Two are being fitted to General Electric’s Caravelle in 
Douglas-built pods. Also of interest is that a 20,000 s.h.p. Model 240 
shaft-turbine, using a basic J79 gas generator, will power Grummats 
new hydrofoil boat. : 
The Small Aircraft Engine Department at Lynn, Massachusetts, § 
producing the J85 turbojet, T64 and T58 shaft-turbines and various 
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civil derivatives, including the 4,000lb-thrust CF700 turbofan and 
> 700lb-thrust CJ610 turbojet, both based on the J85. : , 
“General Electric’s Rocket Engine Section at Schenectady is- continu- 
ing development of its X405-H engine, based on the Vanguard first-stage 
motor, despite cancellation of the Vega vehicle for which it was intended. 
Of greater significance is its pioneer work on plug nozzle engines, which 
promise to reduce very considerably the bulk of future space propulsion 
rhe Aircraft Nuclear Propulsion Department reported a major success 
in March, when its Heat Transfer Reactor Experiment No 3 at Idaho 
Falls, built around two J47 turbojets, completed more than 120 hours 
of running on nuclear power. Two open-cycle X-211 engines from this 
Division will power the Convair NX-2 experimental bomber. 

Goodyear Aircraft Corp (Subsidiary of Goodyear Tire & Rubber Com- 

y), Akron, Ohio. Goodyear has completed delivery to the US 
Navy of four 1,500,000 cu ft ZPG-3W airborne early-warning blimps 
‘one has since been lost). The APS70 radar fitted to these aircraft includes 
a 40ft-diameter antenna, mounted inside the envelope. Also in service 
is the new 132,500 cu ft Mayflower II commercial blimp; and ten 
Inflatoplane inflatable aircraft, in single and two-seat models, have been 
built for evaluation by the US Army and Navy. 

In the missile field, Goodyear is developing the important Subroc 

submarine-launched long-range anti-submarine rocket, with optional 
nuclear warhead, which may be operational next year. It provides the 
guidance system for the TM-76A Mace and components for the Atlas 
and Nike-Zeus weapon systems. 
Grumman Aircraft Engineering Corp, Bethpage, Long Island, New York. 
Although production of the FIIF-1 Tiger intercepter and F9OF-8T 
Cougar two-seat fighter-trainer has been completed in the past year, 
Grumman still has nine types of aircraft under development or on the 
assembly line. The largest contracts are from the US Navy, for the 
§2F-3 Tracker anti-submarine hunter-killer, its WF-2 Tracer AEW 
and fighter direction derivative, and additional quantities of S2F-1 
Trackers for Italy and the Netherlands. < 

Development of the interesting A2F-1 Intruder subsonic light attack 
bomber, with tilting jet-pipes for STOL operation, is being done under a 
new type “cost plus incentive fee” contract for nearly $102 million. Not 


Ew 





Fairchild are glad to have a contract with the US Army Signal Corps 
for the AN/USD-5 combat surveillance drone 


yet flown is a fifth naval type, the W2F-1 AEW aircraft with two Allison 
T56 turboprops, large overhead radar “‘saucer” and crew of five. 

For the Army, Grumman is fulfilling orders for nine YAO-1, 36 
AO-1IAF, 17 AO-IBF and 24 AO-1CF Mohawk turbine-powered 
STOL observation aircraft; and the SA-16B long-wing version of the 
Albatross amphibian is still being built for the USAF. Commercial 
production is centred on the Gulfstream twin-Dart executive transport, 
of which 33 had been delivered by mid-year, with the programme 
geared to three per month. Series manufacture of the Ag-Cat agri- 
cultural biplane has been subcontracted to Schweizer Aircraft Corp. 

Other canned activities include responsibility for the airframe 
and ground-handling equipment of the Eagle air-to-air missile and 
construction of an 80-ton hydrofoil boat for the Marine Administration. 
Gyrodyne Company of America Inc, Flowerfield, St James, Long Island, 
New York. Gyrodyne’s current aircraft projects had their origin in 
a 1954 US Navy contract for development of a light, simple, one-man 
helicopter for the Marines. This led ultimately to the YRON-1 rotor- 
cycle, with 62 b.h.p. Porsche engine and 17ft-diameter co-axial rotors, 
and three aircraft of this type are being evaluated by the Marines. 
Variants are flying with 72 b.h.p. Porsche and 62 s.h.p. Solar YT62 
engines and an ultra-light model is under development. 

Autostabilization and remote-control equipment have been fitted to 
one airframe, which is serving as a basis for the highly-important DSN-3 
anti-submarine drone. Powered by a 270 b.h.p. Boeing 502 shaft turbine 
and armed with a homing torpedo, the DSN-3 will make its attacks under 
tadio control from a parent destroyer as the airborne part of the DASH 
(Destroyer Anti-Submarine Helicopter) weapon system. 

The forward portion of a YRON-1 airframe also forms the basis for 
the 6ft-diameter Model 55 ground-effect vehicle, built under Navy con- 
tract and first flown in October 1959. Its purpose is to indicate the 
feasibility of similar craft of several hundred feet dia, cruising at 100kt. 
Hayes Aircraft Corp, PO Box 2287, Birmingham, Alabama. After 
Specializing since 1951 in overhaul and modification of military aircraft 
on a large scale, including conversion of B-50 Superfortress bombers 
into KB-SOJ refuelling tankers, Hayes entered the commercial aircraft 
market in 1959. Current contracts include complete cabin conversions of 

“6A and DC-7 transports, production of components for Jupiter and 
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Redstone missiles and development of supersonic towed targets for 
infra-red and radar homing missiles. Some 1,200 Hayes employees 
are responsible for all field-level maintenance of fixed-wing aircraft 
and helicopters at the US Army Aviation School, Fort Rucker, Alabama. 


Helio Aircraft Corp, Boston Metropolitan Airport, Norwood, Massa- 
chusetts. Production of the Courier family of five-seat STOL aircraft 
has been handled since 1956 by Mid-States Manufacturing Corp of 
Pittsburg, Kansas, a Helio subsidiary. Variants are the standard Courier 
(260 b.h.p. Lycoming), Super Courier (295 b.h.p. Lycoming) and Strato- 
Courier (340 b.h.p. supercharged Lycoming) which has a ceiling of over 
30,000ft and is intended mainly for high-altitude photography. Total 
1959 sales are reported as 12 aircraft. 


Hiller Aircraft Corp, 1350 Willow Road, Palo Alto, California. Hiller 
has now sold over 1,100 of its three-seat commercial Model 12 and 
military H-23/HTE series of light helicopters, and more H-23Ds have 
been bought by the US Army this year than any other type. The latest 
versions offer an overhaul life of 1,000hr and the recent announcement 
of the Model 12E-4, with four seats, represents a further major advance. 
Kits are available to convert earlier 12Es into four-seaters and the 
next stage is foreshadowed by the installation of a Boeing T60 shaft- 
turbine in an H-23. 

Flight testing of the X-18 tilt-wing aircraft continues at Edwards 
AFB and the US Marines are evaluating five of the YROE-1 Rotor- 
cycles built under licence by Saunders-Roe in the UK. Research pro- 
grammes include studies of jet-lift designs. Hiller are also collaborating 
with Continental to produce joint proposals for advanced helicopters 
of over 25,000lb gross weight powered by blade-tip turbojets. 


Howard Aero Inc, PO Box 8247, International Airport, San Antonio, 
Texas. Formed in 1955, the Manufacturing Division of Howard Aero 
is producing a 12/14-passenger pressurized executive transport conver- 
sion of the Lockheed Ventura. Features of this aircraft, which is known 
as the Howard 500, include a fail-safe fuselage structure and modifica- 
tions to the wings and flaps which give a 25 per cent increase in wing 
area for take-off. 


Hughes Aircraft Company, Culver City, California. Main aviation 
products of this company are the Falcon series of air-to-air missiles 
and the fire-control systems used in almost all US and Canadian 
intercepters. Latest version of the Falcon is the GAR-11, with semi- 
active homing and nuclear warhead, which equips the F-106 and other 
fighters along with the non-nuclear GAR-1D, -2A and -3. The F-106’s 
MA-1 fire-control system is able to compute course, speed and other 
factors from data supplied by SAGE and TACAN ground installations, 
and use this data to perform all control functions from take-off to 
touch-down, in addition to firing the fighter’s armament automatically. 


Hughes Tool Company, Aircraft Division, Culver City, California. 
Following highly successful evaluation of five YHO-2HU military 
examples of its Model 269A two-seat ultra-light helicopter, Hughes 
has decided to put the aircraft into immediate commercial production. 
Deliveries are scheduled to begin next April and to reach a rate of one 
per day by September 1961. Powered by a 180 b.h.p. Lycoming, the 
Model 269A carries a useful load of 635lb and has a range of 195 miles 
at 85 m.p.h. 

The Kaman Aircraft Corporation, Bloomfield, Connecticut. Kaman 
reported 50 per cent increases in sales and employment for the year 
1959. Its payroll is now over 3,000 and production is devoted exclu- 
sively to turbine-powered helicopters. Largest contract is for 116 H-43B 
Huskie ten-seat crash-rescue helicopters for the USAF. These have 
twice the payload and cabin capacity of the earlier piston-engined 
H-43A/HOK series as a result of their greater power and re-positioning 
of the 825 s.h.p. Lycoming T53 shaft-turbine above the cabin. 

Production of the HU2K-1 Seasprite is under way for the US Navy, 
and it is expected eventually to replace the 250 or so utility helicopters 
now in service. Powered by a 1,025 s.h.p. General Electric T58, it 
carries 13 troops, four stretchers or 4,000lb of freight. 

Research projects include the K-16B tilt-wing aircraft, built around 
the hull of a Grumman Goose amphibian and fitted with two T58s, 
and the two-seat K-17 helicopter with cold-jet rotor system. Kaman 
has licence rights in the Westland (Fairey) Rotodyne. Its other acti- 
vities include the manufacture of aircraft and missile components under 
subcontract and work in the fields of nuclear ordnance and propulsion. 
Kellett Aircraft Corp, PO Box 35, Willow Grove, Pennsylvania. 
Renewed interest in the autogyro has prompted Kellett to put back in 
production its pre-war Model KD-1A in two-seat utility or single-seat 
agricultural versions. Projects include the KD-10 all-metal military 
general-purpose two-seat cabin autogyro. 

Lake Aircraft Corporation, Sanford, Maine. Lake purchased full manu- 
facturing rights in the little Colonial Model C-2 Skimmer amphibian 


(Continued on page 252, after double page of production-line pictures) 


A transatlantic counterpart of the Turbulent is the Stits Playboy, for 
home construction, seen in its 1960 form 
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Top, General Electric J79 turbojets 
at the company's Aircraft Gas 
Turbine Division, Cincinnati, Ohio 


Centre left, Atlas ICBMs at San 
Diego, Calif, plant of Convair 
Astronautics) Division of General 

Dynamics Corporation 


Centre right, Bomarc IM-99A pilot- 
less intercepters, Boeing Aero-Space 
Division, Seattle 


Right, First- and second-stage 
Titans at The Martin Company's 
Denver Division 





Above, Convair 880s on the 
line at San Diego 


Right, Cessna T-37 jet 
trainers, Cessna Military 
Division, Wichita, Kan 


Below, Boeing 707s at the 
makers’ Transport Division, 
Renton, Wash 
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in October 1959 and has begun production deliveries. With a 180 b.h.p. 
Lycoming O-360 mounted on a pylon above the fuselage and driving a 
pusher propeller, the C-2 carries four people 500 miles at 130 m.p.h. 


Lockheed Aircraft Corp, Burbank, California. Lockheed’s aircraft and 
missile production is handled by three main divisions. California Divi- 
sion, at Burbank and Palmdale, produces the Electra commercial airliner, 
its P3V-1 naval anti-submarine derivative, the P2V-7 Neptune maritime 
patrol bomber and the F-104 Starfighter. Manufacture of the C-130 
Hercules and JetStar transport aircraft, plus conversion of Stratojet 
bombers into QB-47 drones and much of the company’s nuclear energy 
work, are centred in the Georgia Division, at Marietta, Atlanta and 
Dawsonville. Guided weapons and astronautics are the responsibility 
of the Missiles and Space Division, which has plants at Sunnyville, 
Palo Alto, Santa Cruz and Van Nuys, California. 

Orders for a total of 172 Electras have been announced and 136 were 
in service by May of this year. Production of the P3V-1 submarine 
hunter-killer has begun, but deliveries of the Neptune will continue 
through 1961 to both the US and Dutch Navies, bringing total deliveries 
over the 1,000 mark. Current Starfighter production includes 66 single- 
seat F-104Gs and 70 two-seat F-104Ds and Fs for Germany, Japan 
and the Netherlands, to precede licence production in those countries. 
Canada and Belgium will also build F-104s, and the Neptune is in 
production in Japan. 

An interesting new venture has been the design and prototype con- 
struction of the six-seat Model 60 utility monoplane (260 b.h.p. Con- 
tinental TSIO-470) by Lockheed Georgia, so that the type can be made 
available in fully developed form for production abroad. Manufacturing 
rights have been granted to Lockheed-Azcarate SA in Mexico, Aviones 
Lockheed-Kaiser Argentina and Aeronautica Macchi SA in Italy, in all 
of which Lockheed Aircraft International has an interest. 

By June, Lockheed had received commercial orders for 21 JetStars, 
plus an initial contract from the USAF for five, for use by the Airways 
and Air Communications Service. Versions of the Hercules delivered 
or still to be built comprise the C-130A (219 for USAF, 12 for RAAF), 
C-130B (85 for USAF, 10 for Indonesia, 4 for RCAF), SC-130B 
6 for US Coast Guard), C-130BL ski-wheel model (4 for USN), 
C-130C boundary layer control test-bed (1 for USAF), C-130D wheel- 
ski model (12 for USAF), GC-130A drone launcher-director (2 for 
USAF), GV-1 tanker-transport (16 for Marines) and RC-130A (16 for 
Air Photographic and Charting Service, MATS). Some variants are 
conversions, included also in the standard C-130A and B figures: the 
total for all types is 355, of which all the As and more than 50 Bs had 
been delivered by mid-year. 

Present commitments of the Missiles and Space Division include 
production of the Polaris FBMS, Kingfisher target drone, X-7 ramjet 
test vehicle, X-17 hypersonic research rocket and the Agena satellite. 
It is also prime contractor for the important Midas early-warning and 
Samos reconnaissance satellites. Through its half-interest in Grand 
Central Rocket Co, Lockheed features prominently in the missile 
propulsion business. Other subsidiaries cover a wide field, from elec- 
tronics to ship-building and heavy construction. 


The Lycoming Division of Avco Corp, 550 South Main Street, Stratford, 
Connecticut. Lycoming’s reputation as a manufacturer of small turbo- 
shaft engines promises to match soon its leadership in small piston- 
engines. The initial production versions of its T53 are entering service 
in ever-growing numbers as the 901 s.h.p. T53-L-1 shaft-turbine in the 
Bell HU-1A Iroquois and Kaman H-43B Huskie helicopters and as the 
1,005 e.h.p. TS3-L-3 turboprop in the Grumman AO-1 Mohawk. 
Others power the prototype Vertol Model 107 and a high proportion 
of America’s VTOL research aircraft. More powerful versions, for the 
HU-1B and other types, are already running. 

The scaled-up T55-L-5 has been uprated to 2,200 s.h.p. on com- 
pletion of its 50hr preliminary flight rating test, and deliveries for the 
US Army’s important Vertol YHC-1B Chinook helicopter are under 
way. Industrial and marine versions of both the T53 and TS55 are 
planned, and the former already powers two US Navy hydrofoil boats. 
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Northrop’s Norair division at Hawthorne, California, is making a smal 
number of N-156F Freedom Fighters, some of which are seen here i, 
final assembly. The same plant makes the Talon trainer 


Lycoming’s Williamsport plant continues to find a growing mari 
for its piston-engines, which range from the 108 b.h.p. four-cyjj 
O-235 to the 350 b.h.p. eight-cylinder SO-580, and now includ , 
number of fuel-injection models. 

Expanding activities in the missile field include production of re-eny, 
vehicles for all three KCBMs, nosecones for Nike-Hercules and rode, 
chambers for Minuteman and Polaris. 


McCulloch Corp, 6101 West Century Boulevard, Los Angeles 45, Ca, 
fornia. Rapid growth of the demand for target drones has meant ba 
business to McCulloch whose small two-stroke engines are used almoy 
exclusively to power targets in the lower speed groups. Their reliabijir, 
and good power/weight ratio is also ensuring a market as powerplany 
for light helicopters and autogyros. Current versions are the 72 bhp. 
Model 4318A and E, 110 b.h.p. Model 6318 and the turbosupercharge 
120 b.h.p. Model TC6150, which gives 55 b.h.p. at 40,000ft. 


McDonnell Aircraft Corp, Lambert-Saint Louis Municipal Airpon, 
Box 516, St Louis, Missouri. Most spectacular of McDonnell’s curren; 
commitments is the production of man-carrying satellite capsules fo 
the Project Mercury man-in-space programme. Deliveries of these ar 
under way and the programme is expected to progress by stages to ; 
full-scale orbital attempt in the first half of 1961. 

The main current production items are the two-seat F-101B Voodoo. 
intercepter for the USAF, due to phase out late this year, and th: 
F4H-1 Phantom II two-seat twin-engined all-weather fighter for th: 
US Navy, which has already flown at M2.6 and should provide wok 
for several years. The 519th and last F3H Demon was completed jp 
November 1959. Under development are the 10/26-passenger Model 19 
utility transport, powered by four Westinghouse J34 (later Pratt and 
Whitney JT12) turbojets, and the tiny Model 120 pressure-jet flying 
crane helicopter which is claimed to lift more than 1} times its empty 
weight of 2,400lb. . 

Development of McDonnell’s GAM-72 Quail decoy missile continues 

to go well and three were launched simultaneously from a B-52G 
recently. Other large missile contracts include production of airframes 
and integral ramjet engines for the Navy’s Talos ship-to-air weapon 
and research into advanced versions of this missile under the name 
Typhoon. 
McKinnon Enterprises Inc, Box 520, Sandy, Oregon. McKinnon has 
specialized in executive conversions of Grumman amphibians for the 
past seven years. Its 5/6-seat Super Widgeon, with two 270 bhp. 
Lycoming GO-480 engines, is now available with retractable wing-tp 
floats. The latest Goose conversion is the G-21D with four 340 b.hp. 
Lycoming GSO-480s and 3ft bow extension, providing room for a crew 
of two and up to 15 passengers. 


The Marquardt Corp, 16555 Saticoy Street, Van Nuys, California. 
While continuing to manufacture ramjet engines for the Boeing Bomarc 
intercepter missile at its Ogden, Utah, works, Marquardt is developing 
more advanced types of power plant, including the Project Pluto nuclear 
ramjet for the SLAM missile and what it calls a Hyperjet. This consists 
of a combined rocket-ramjet engine in which the flame from a centrally- 
mounted liquid-propellant rocket is used to ignite the air/fuel mixture 
of the annular ramjet after launching. A small Hyperjet has been flown 
successfully on an X-7 test vehicle and a 36in Hyperjet has been static- 
ally tested at 100,000Ib thrust. 

Newly released facts on the RJ43-MA-3 ramjet in current production 
for Bomarc indicate that it is 14ft long, weighs 500lIb, contains 670 
components and has a compression ratio of 100: 1 at M4. 


The Martin Company, Baltimore 3, Maryland. Now virtually out of 
the piloted aircraft business, Martin is engaged on the design and pro- 
duction of a greater number of military missiles than any other manv- 
facturer in the US. The most important of these is the great Titan 
ICBM, developed and built at the company’s Denver, Colorado, plant 
The Orlando, Florida, division is responsible for the Pershing sol: 
propellant replacement for the Army’s Redstone bombardment missile, 
the Lacrosse tactical support weapon, Bullpup air-to-surface missile for 
the USAF and Navy, and the Missile Master air defence electronic 
control system. Production of the Mace “flying bomb” is centred at the 
original Baltimore plant, which is also the home of the company's 
Nuclear, Electronics and Weapons System Engineering Divisions. 

All Martin missiles, except the small tactical Bullpup and Lacrosse, 
are flight-tested on the Atlantic Missile Range from Cape Canaveral, 
Florida, where the Cocoa Division was formed especially to conduct 
these operations. 


Meyers Aircraft Company, PO Box 90042, Airport Station, Los Angeles 
45, California. Deliveries of the Meyers 200 four-seat cabin mono 
plane have been proceeding on a small scale for well over a yeat 
Construction is all-metal, with retractable tricycle undercarriage, 
the 240 b.h.p. Continental O-470 gives a useful cruising 5 
180-200 m.p.h. 


Minneapolis-Honeywell Regulater Company, Military Products Group, 
2600 Ridgway Road, Minneapolis 40, Minnesota. Minneapolis-Honey- 
well is prime contractor for the Asroc anti-submarine weapon, which 
has just become operational with the US Navy to replace the more 
primitive Rat. Scheduled for installation on 150 escort vessels, it con 
sists of a standard homing torpedo or depth charge carried on the now 
of a solid-propellant booster which gives it a range of about 10 miles, 
guided by the ship’s fire-control system. A second prime contract 5 
for the Wag Tail air-to-surface tactical support missile, which is 
to follow the contour of the terrain over which it travels. _ 

A high proportion of all US missiles and space vehicles incorporatt 
nuclear warheads, guidance equipment, gyros or other components 
supplied by Minneapolis-Honeywell. 
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ter Inc, Box 67, Boeing Field, Seattle 8, Washington. 
Mente Dephibiocs helicopter yet built, Monte-Copter’s Model 15 
Triphibian stems from a seven-year research programme. It is an 
extremely neat and simple three-seater with a cold-jet rotor, the air 
for which is supplied by a Continental Model 141 turbo-generator. 
The hull is of glass-fibre, and small delta wings off-load the rotor in 
flight and carry combined fuel tank/floats at the tips. Testing of the 
prototype began in February this year. 


Mooney Aircraft Inc, Louis Schreiner Field, Kerrville, Texas. Current 
production version of the Mooney lightplane is the four-seat Mark 20A, 
of which 211 were sold in 1959. It has a 180 b.h.p. Lycoming O-360 
and will be joined soon by the Mark 21 with a 250 b.h.p. engine. A 
twin-engined version, designated Mark 22, is in the project stage. 


Morrisey Aviation Inc, Orange County Airport, Santa Ana, California. 
Bill Morrisey, who test flew the big C-124 Globemaster as chief test 
pilot to Douglas at Long Beach, formed this company to build a 
diminutive tandem two-seat utility monoplane with 150 b.h.p. Lycoming 
engine, which he calls the Morrisey 2150. Dual controls are standard; 
optional equipment includes radio, full blind-flying panel and anti- 
collision beacon, making it a very useful trainer or light executive 
runabout. Deliveries began in June 1958. 


, n Specialty Corp, 440 Peralta Avenue, San Leandro, California. 
SS cmeny p Bincer Nos the 43 b.h.p. Nelson H-63C four-cylinder 
horizontally-opposed two-stroke engine, which is certificated by the 
FAA for helicopter applications. It is a slightly modified development 
of the H-63B fitted in the Hiller YROE-1 Rotorcycle. 

























Norair Division of Northrop Corp, 1001 East Broadway, Hawthorne, 
California. Norair is concentrating most of its efforts at present on 
developing and trying to sell its N-156 family of lightweight supersonic 
aircraft. The idea of using one brilliantly engineered basic design to 
produce a number of variants has been vindicated in the case of the 
two N-156 series aircraft now flying. The first of them—the T-38A 
Talon tandem two-seat basic trainer powered by two 3,850lb s.t. after- 
burning J85-GE-5 turbojets—has M1.3+ performance and handles so 
well that the USAF has had no hesitation in ordering it as standard 
training equipment to replace the T-33. Initial orders received to date 
are for 69, and the T-38 will become operational next January, only 
21 months after the first flight of the prototype. 

No production orders have yet been received for the single-seat 
N-156F Freedom Fighter, with the same basic airframe and powerplant 
as the T-38, but its heavy armament and promise of eventual M2 per- 
formance make it a very attractive proposition. 

Norair continues to manufacture the Snark air-breathing intercon- 
tinental guided weapon on a small scale, to maintain SAC’s only full- 
strength and fully-effective long-range missile attack unit. 


North American Aviation Inc, International Airport, Los Angeles 45, 
California. A year ago, North American was working on two M3 
military aeroplanes, the F-108 Rapier and B-70 Valkyrie, under the 
biggest and most costly piloted-aircraft development programmes ever 
undertaken. The F-108 was cancelled; and the B-70 was cut back to 
a “hollow” prototype airframe, gutted of all its highly advanced opera- 
tional equipment except for the IBM stellar/inertial bomb-nav system. 

Even a company with 63,000 employees and an annual income of 
over $1,000m could not fail to feel the effects of such a blow. One 
result is that its Los Angeles Division now has only a single type of 
aircraft in production—the T-39 Sabreliner twin-jet utility trainer 
two P & W JT12s), of which 42 have been ordered to date. The first 
production T-39 flew last month. 

Another Los Angeles product in the news recently was the first of 
the three X-15 research aircraft. Released from a B-52 near Edwards 
AFB, it attained a peak speed of 2,196 m.p.h. during a flight programme 
that should carry it to nearly twice that speed when it gets its definitive 
57,000Ib Reaction Motors XLR99 rocket engine instead of the two 
6,000Ib LR11s now fitted. 

Columbus, Ohio, Division is not badly placed, with contracts for the 
A3J Vigilante and T2J Buckeye, which will become respectively the 
standard attack bomber and standard basic trainer of the US Navy. 
The Buckeye has been in service for some months. About 15 of the 
beautiful M2 Vigilantes have flown, and these are being used to develop 
operational systems and techniques such as the linear weapon delivery, 
under which nuclear bombs are ejected through a tunnel between the 
etpipes of the J79-GE-2 engines. 

NAA’s Missile Division at Downey, California, began delivery of 
GAM-77 Hound Dog stand-off bombs to SAC last December, and the 
first launch of a production missile from a B-52G Stratofortress was 
made on March | this year. 

Other Divisions include Autonetics at Downey, producing equipment 
such as NASARR search and range radar for the F-104G and inertial 
guidance systems for the Hound Dog and Minuteman ICBM; Atomics 
International, which is responsible for the company’s nuclear engineer- 
ing activities at Canoga Park, California; and Rocketdyne, which is 
dealt with separately in this survey. 


Oakland Airmotive Company, Oakland International Airport, Oakland, 
California. Oakland offers to Bonanza owrers a modification service 
aa which their aircraft can be converted quickly into a light-twin 
nown as the Super-V. The work is confined to those portions of the 
artrame forward of the firewall and main wing spar and does not involve 
ae of the wing or undercarriage. With two 170 b.h.p. Lycoming 
-360 engines, the Super-V has a full payload range of 1,400 miles at 


Typical of the complete rebuilds for the business flying market is the 
Tempo II, by LB Smith of Miami, out of Douglas Invader 
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190 m.p.h. A version with 208 b.h.p. Lycoming 10-360 engines is 
under development. 

Another Oakland conversion is the Centaurus, an 8/14-passenger 
executive transport based on the Lockheed Harpoon airframe. 


Omega Aircraft Corp, Municipal Airport, New Bedford, Massachusetts. 
Omega flew the first production model of its BS-12D utility helicopter, 
with two 235 b.h.p. Lycoming O-540 engines, in August 1959. It was 
one of three ordered by Aero-Copters Aero-Boeing; others have been 
sold to Okanagan Helicopters and unspecified operators. Specially 
designed for flying crane duties, the BS-12D carries either 1,000Ib of 
freight or four passengers in addition to the pilot. 


PacAero Engineering Corp (Subsidiary of Pacific Airmotive Corp), 3021 
Airport Avenue, Santa Monica, California. Under subcontract to 
Allison, PacAero is converting Convair 340/440 transports to Super 
Convair standard, by replacement of the original piston-engines with 
two 3,750 e.s.h.p. Allison 501-D13 turboprops, driving Aeroproducts 
airscrews. Sixteen conversions are reported to be under way—five for 
Lake Central Airlines and the other for corporate operators. PacAero 
is also responsible for conversion of Lodestar aircraft into Learstar 
executive transports and has the licence to convert ex-USAF North 
American T-28A trainers to Nomad standard for civil or military use. 


Philco Corp, Government & Industrial Group, 4700 Wissahickon 
Avenue, Philadelphia 44, Pennsylvania. Philco is responsible for pro- 
duction of the infra-red homing Sidewinder, most widely used air-to-air 
missile in the world. Many thousands of the AAM-N-7/GAR-8 version 
have been supplied to the US Navy, USAF and foreign air forces, and 
the Chinese Nationalists have used Sidewinders in action against Com- 
munist MiG fighters over Formosa Straits with considerable success. 
Improved versions are being developed and built under USN Bureau 
of Ordnance contract. 

Other guided weapon work by Philco includes the design and manu- 
facture of infra-red guidance for the Convair Redeye and of fuzes for 
a large proportion of the operational US missiles. 


Piasecki Aircraft Corp, Island Road, International Airport, Philadelphia 
42, Pennsylvania. Piasecki’s success with its single-turbine Model 59K 
(VZ-8P) VTOL research “flying jeep” has been rewarded with a US 
Army contract for the improved Model PAS9H, with two 425 s.h.p. 
Artouste shaft-turbines and powered wheels for improved mobility on 
the ground. A four-seat commercial version is projected under the 
name Sky Car. 

These Piasecki machines are true VTOL aircraft, capable of flying 
high, as opposed to ground-effect vehicles. Other VTOL prototypes 
are under development, including the 260 b.h.p. Lycoming-powered 
PA-4A Sea Bat radio-controlled drone, which has been flying since 
November 1957, Piasecki has a technical interchange and licensing 
agreement with the French Breguet company and the two companies are 
collaborating closely in the development of the Breguet 941 deflected- 
slipstream STOL transport. Piasecki’s extensive electronic interests are 
handled by its Mayfield Division. 


The Piper Aircraft Corp, Lock Haven, Pennsylvania. Piper delivered 
its 50,000th aircraft last November and can claim to have built more 
commercial aeroplanes than any other manufacturer in the world. Its 
sales in 1959 included 311 twin-engined 4/5-seat Apaches, 995 four- 
seat Comanches, 676 four-seat Tri-Pacers and Caribbeans, 470 two-seat 
Super Cubs and 78 Pawnee agricultural aircraft. These types have been 
joined in production by the five-seat Aztec, which uses many com- 
ponents of the Apache but has 250 b.h.p. Lycomings instead of the 
latter’s 160 b.h.p. engines. Its qualities are underlined by a US Navy 
off-the-shelf order for 20, which will be used for general utility and 
administrative duties under the designation UO-1. The Apache itself 
has appeared recently in much-improved guise as the Apache G. 

All current models except the Super Cub and Pawnee can be fitted 
with Piper’s AutoControl lightweight automatic flight system, which 
played a big part in enabling Max Conrad to set up his remarkable 
distance and endurance records in a Comanche. 


The Pratt & Whitney Aircraft Division of United Aircraft Corp, 
East Hartford 8, Connecticut. Whilst extending its range of gas- 
turbin: engines over the past year, Pratt & Whitney has also recorded 
considerable success with other forms of propulsion. According to the 
USAF, the company has made such strides in the development of an 
indirect-cycle system for a manned nuclear-powered aircraft, at the 
Air Force-owned Connecticut Aircraft Nuclear Engine Laboratory 
(CANEL), that such an aircraft is now entirely practicable. 

At its Florida Research and Development Center, Pratt & Whitney 
has made full-scale tests of America’s first liquid hydrogen/liquid oxygen 
rocket engine—the 15,000lb s.t. LR115 which will power upper stages 
of both the Centaur and Saturn space vehicles. Another engine tested 
at the Center is the advanced single-spool J58 turbojet, in the 30,0001b 
s.t. class, which has demonstrated its ability to operate at a speed of M3. 

The company’s major production engine continues to be the 157 
turbojet in its various military and civil variants, including new JT3D 
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T'F33) turbofan versions for the B-52H and Boeing and Douglas jet 
transports. In parallel production is the larger J75, also in civil and 
military form, to power the Republic F-105, Convair F-106, Lockheed 
U-2 and long-range versions of the Boeing 707 and Douglas DC-8. 

Other engines in current production include the small high-perform- 

ance J60 (JT 12), used in the North American T-39 Sabreliner, Lockheed 
JetStar, McDonnell 119, Canadair CL-41 trainer and the Republic SD-4 
and Fairchild SD-5 surveillance drones; the medium-size J52, fitted in 
the Grumman Intruder, Hound Dog missile and an advanced version 
of the Douglas Skyhawk; and the T34 turboprop for the Douglas C-133 
transport, 
Radioplane Division of Northrop Corp, 8000 Woodley Avenue, Van 
Nuys, California, Since it delivered its first radio-controlled target air- 
craft some 20 years ago, Radioplane has manufactured more than 45,000 
drones. Most sophisticated of the current models is the Type Q-4, 
powered by a General Electric J85 turbojet which puts it in the M2 class. 
Its radar augmentation system simulates a bomber and it was developed 
to meet a specific requirement for radar appearance compatibility with 
the Bomarc-SAGE air defence system. 

Another high-speed target, which is in production to give firing prac- 
tice to Nike-Ajax and Nike-Hercules launch crews, is the M0.9 rocket- 
powered RP-76 of which an additional 300 have just been ordered. 
Most produced of all, over a period of ten years, and still being delivered 
in large numbers to the US and foreign services (including the Royal 
Navy) is the OQ-19/KD2R-5 with a McCulloch engine that gives it 
a max speed of 222 m.p.h. 

The present range is completed by the 416 m.p.h. RP-77D target, 
powered by a Boeing 502 turboprop, and the 184 m.p.h. SD-1 surveil- 
lance drone, which is in service with the US Army. 


Rawdon Brothers Aircraft Inc, PO Box 1119,Wichita 1, Kansas. Rawdon 
has been producing for some years an all-metal two-seat cabin mono- 
plane designated T-1. Various refinements have been introduced from 
time to time and the current model is available either as a standard 
tourer/trainer, as the T-1S agricultural sprayplane, or as the T-1SD 
with dust/spray gear. All versions have a 150 b.h.p. Lycoming O-320 
engine 

Raytheon Company, Waltham 54, Massachusetts. Missile Systems is 
the largest of Raytheon’s 12 operating divisions, with production plants 
at Lowell and Andover, Mass, and Bristol, Tenn. It is prime contractor 
for the Sparrow III semi-active radar homing air-to-air missile which 
arms the McDonnell F3H and F4H naval fighters, and for the US 
Army’s surface-to-air Hawk, which is the only available US missile 
capable of intercepting a fast low-flying enemy aircraft. 

The Republic Aviation Corp, Farmingdale, Long Island, New York. 
Almost all of Republic’s resources are concentrated on production of 
the mighty F-105D Thunderchief supersonic tactical fighter. Most com- 
plex and versatile single-seat military aircraft ever built, it is powered 
by a Pratt & Whitney J75 turbojet, giving 26,500lb s.t. with afterburn- 
ing, and carries up to 12,000Ib of weapons underwing and internally. 
One of the earlier F-105Bs now in service set up a 100km closed-circuit 
speed record of 1,167.35 m.p.h. last December, but this has since been 
beaten by a Soviet aircraft. 

The company’s Missile Systems Division is developing the SD-4 
Swallow surveillance drone, with Pratt & Whitney J60 turbojet, for 
the US Army. Its Helicopter Division is handling sales and assembly 
of the Sud-Aviation Alouette II helicopter in the USA and hopes 
eventually to manufacture this aircraft. Another major link with Europe 
is Republic’s substantial minority interest in Fokker. 


Rocketdyne Division of North American Aviation Inc, 6633 Canoga 
Avenue, Canoga Park, California. Engines produced by Rocketdyne’s 
Liquid Propulsion Operations power some 80 per cent of the high-thrust 
ballistic missiles operational outside Russia and its satellites, and have 
boosted almost all of America’s successful space projects. In current 
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production are liquid oxygen/RP-1 engines for the Adas, Thor, Jupite 
and their space vehicle derivatives. Under development are the 6,00 
s.t. AR-2-3 engine which has been fitted experimentally to an P.gg 
Sabre fighter to give greatly improved climb and combat performany 
the 400,000Ib s.t. E-1 research and development engine; the F-] g 
chamber 1,500,000Ib s.t. engine; and the H-1, eight of which wij, 
clustered in the 1,500,000Ib s.t. booster for the Saturn space vehick 
Rocketdyne’s Solid Propulsion Operations (the former Astrodyne Ix. 
with headquarters at McGregor, Texas, is producing JATO uni, 
These range in size from the 1,000Ib s.t. 16NS-1,000 to the 130,099, 
s.t. M-34 used for zero-length launching of supersonic fighter airery, 


Rotor-Craft Corp, 7900 Clybourne, Sun Valley, California. Rot. 
Craft’s RH-1 Pinwheel, nearest practical approach yet to a strap-¢y 
helicopter, lifts more useful load in relation to its own empty weig:: 
(165Ib) than any other rotary-wing aircraft. Its rotor is tip-driyen }y 
rocket units which weigh about 80z each and give 25lb s.t. w hen run o 
hydrogen pzroxide monopropellant. Over 300 test flights have be: 
made, revealing a max speed of 100 m.p.h., vertical rate of climb of oy, 
2,000ft/min and ability to hover at up to 15,000ft. The even-smal. 
Sky Hook, under development, will weigh under 75lb, have a useful lox: 
of 4001b and pack into an “oversize suitcase.” 


Ryan Aeronautical Co, Lindbergh Field, San Diego, California. Ung 
a USAF design study contract, Ryan is collaborating with the Gener 
Electric Company to develop a “Vertifan” aircraft. In this, lift fy 
VTOL will be provided by fans, mounted horizontally within the wing 
and driven by the exhaust of the main propulsive turbojets. Vana 
above and below the fans, will deflect the slipstream to provide a forwar; 
thrust moment for transition to forward flight. In cruising flight, wit 
the fans stopped, they will completely enclose the fans within the wi 

NASA is rebuilding the company’s VZ-3RY Vertiplane deflected. 
slipstream research aircraft, which crashed in February after demop. 
strating its ability to take off in 30ft, hover in flight at zero airspers 
and convert from hovering to forward flight. Ryan is producing majg 
assemblies for this. 

Production of various versions of the Firebee jet target drone wij 
continue until at least mid-1961 as a result of USAF orders for a tow 
of 315 of the new transonic Q-2C, which can be air or ground launched 
Ryan is also in the research rocket business through its Acrolb 
subsidiary. 

Major airframe components manufactured under subcontract indud& 

60ft rear-fuselage sections of the Boeing KC-135 and engine pods an 
pylons for the DC-8. 
Schweizer Aircraft Corp, County Airport, Elmira, New York. Schweizer, 
whilst still maintaining its leading position as a sailplane manufacture, 
is continuing to expand its work on powered aircraft. It has beguy 
delivery of the Ag-Cat agricultural biplane, which it is building fe 
Grumman. Component production includes tail sections and aileron 
for the Grumman Gulfstream, doors for Bell helicopters, spare contra 
surfaces for the Fairchild C-119 and C-123, and MAD booms for the 
Grumman $2F. 

Highlights on the unpowered side include delivery of the 1008 
1-26 single-seat high-performance sailplane and completion of the pr 
totype all-metal 1-23H, which came twelfth in the Standard Clas @ 
this year’s World Gliding Championships. 

Sikorsky Aircraft (Division of United Aircraft Corp), Stratford, Com 
necticut. Production of Sikorsky’s new range of amphibious helicop 
is under way, and twin-turbine HSS-2s for anti-submarine duties 


by the basically similar HR3S-1, a 22/27-seat transport for the 
with a rear loading ramp for vehicles. Also due to fly soon is the 
totype of a commercial version, the 25/28-seat S-61, of which six 
been ordered by Chicago Helicopter Airways and five by Los 7 
Airways for service in 1961. The smaller single-turbine S-62, first d 
the amphibians to fly in May 1958, entered commercial service will 
Petroleum Helicopters Inc last month. All these models have GE TS 
engines. 

The 154th and last of the twin-engined S-56 series—an H-37—ws 


Not particularly large or impressive, the re-entry vehicle of an ICBM represents the outcome of many tens of millions of dollars of R & D cost 
These ore Mk 4s, for the J-model Titan; design was handled by Avco’sresearch and advanced development division in Wilmington, Mass, and 
production (below) is the responsibility of the Lycoming division at Stratford, Conn 
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delivered in May; but Sikorsky has an Army contract to modernize and 
fit autostabilization equipment to 30 early-model H-37s. More than 
1,200 of the single-engined S-58 family have been built, and US Navy 
orders for the anti-submarine HSS-1N and HUS-1 Marine transport 
will extend production into 1961. 

Under development is the S-60, first of a family of large flying cranes, 
which utilizes the engines and rotor system of the S-56. The S-64 will 
be a developed version with two shaft-turbines and a 16,000lb payload. 
Other current projects include the S-57, a small delta-wing aeroplane 
with a retractable single-blade rotor for VTOL operation. 

In Britain, the Westland Widgeon, Whirlwind, Wessex and West- 

minster have been developed with the assistance of Sikorsky licences. 
Mitsubishi is building the S-55 in Japan and has acquired licence rights 
for the S-61. 
Silvaire Aircraft Company, PO Box 719, Fort Collins, Colorado. ‘This 
company builds the little Silvaire Model 8-F all-metal two-seat cabin 
monoplane, the original version of which was designed by Don Luscombe 
in 1936. Powered by a Continental C90, the current model can be 
recognized by its square-tip fin and rudder. 


L. B. Smith Aircraft Corp, International Airport, Miami, Florida. 
L. B. Smith Aircraft Corp entered the executive market early this year 
with the ten-passenger high-performance Tempo II, a pressurized con- 
version of the Douglas B-26 Invader bomber. Powered by two 2,100 h.p. 
Pratt & Whitney R-2800 radials, this aircraft will cruise at 350 m.p.h. at 
17,000ft, and has a range of 2,400 miles, with 45min reserve, when fitted 
with 190 US gal tip-tanks. An unpressurized version is available as 


the Tempo I. me 4 ; 
For many years L. B. Smith has specialized in C-46 conversions, and 
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North American Aviation 
have diversified into a 
large number of fields, 
some of which have only 
remote connections with 
aviation. One which re- 
tains close ties is Auton- 
etics, and above is seen 
a dust-free assembly 
room in this division's 
plant at Downey 


Most famous builder of 
transport aircraft is 
Douglas, and it would 
be unthinkable for the 
company not to have 
entered the jet age. 
Nevertheless, the venture 
has cost them dearly, and 
last year they lost three 
times as much money as 
any other US firm. Right, 
is the DC-8 line at Long 
Beach, California 


Pratt & Whitney Aircraft lead the world in liquid-hydrogen rocket 
engines. Here an LR115 is mounted for test at West Palm Beach, Florida 


more than 120 have been modified to 60-passenger Super 46-C standard 
since 1958, either by the company or through the use of kits and com- 
ponents which it supplied. Other major activities include aircraft over- 
haul and the design and production of airliner seats, galleys and toilets. 


Solar Aircraft Co, San Diego 12, California. After specializing for 
several years in the design and manufacture of gas-turbine engines for 
use as auxiliary power units and for ground support, Solar has branched 
out into the field of aircraft propulsion. The tiny 65 s.h.p. YT62 Titan 
shaft-turbine, developed under a Navy Bureau of Weapons contract to 
power one-man helicopters, has been flown successfully in a Gyrodyne 
YRON-1 Rotorcycle, and it is now being developed into the 275 s.h.p. 
T-150 for helicopter propulsion. Both engines are equally suitable for 
use as auxiliary power units. 

Solar’s main production turbines are the 50 s.h.p. Mars, used as an 

auxiliary power unit and portable pump drive, and the 500 s.h.p. Jupiter 
for aircraft and missile support. It is also a major source of heat-resistant 
alloy products, such as liquid and solid rocket cases, ducting and 
gas-turbine components, and special processes have been evolved for 
metallic, ceramic and “cermet” coating of materials for high-temperature, 
corrosion and abrasion resistance. 
Sperry Utah Engineering Laboratory (Division of Sperry-Rand Corp), 
Salt Lake City, Utah. This Division of the huge Sperry-Rand Corp 
has been prime contractor for the US Army’s Sergeant medium-range 
solid-propellant ballistic missile since 1956. Sergeant is scheduled to 
replace the Corporal in the near future, offering much improved mobility, 
accuracy, reliability and invulnerability to countermeasures. 


Stits Aircraft, PO Box 3084, Riverside, California. Ray Stits is the 
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fairy godfather of the US amateur construction movement. His single 
and two-seat Playboy, Sky-Coupe and Flut-R-Bug designs are basically 
such good safe flying machines that “do-it-yourself” pilots can and do 
introduce individual modifications and refinements, under Experimental 
Aircraft Association supervision, without hazard. Stits Aircraft supply 
only blueprints and raw materials for these aircraft. 


Superior Aircraft Co (Division of the Priestley Hunt Aircraft Corp), 
5673 Selmaraine Drive, Culver City, California. After taking over the 
assets of the former Culver Aircraft Corp. in 1956, Superior built the 
prototype of an improved version of the Culver Model V_ two-seat 
cabin monoplane. Known as the Satellite, this aircraft flew for the first 
time in December 1957, with a 90 b.h.p. Continental C90 engine 
Superior claim that demand for it is so great that a 25 per cent enlarge- 
ment of their works became necessary in 1958. 


Temco Electronics & Missiles Co (Subsidiary of Ling-Temco Elec- 
tronics), PO Box 6191, Dallas 22, Texas. Unfortunately for Temco the 
US services have been less ready to accept the idea of all-through jet 
training than has the Royal Air Force. Its littl TT-1 Pinto tandem two- 
seat primary trainer, with 920lb Continental J69 turbojet, did so well in 
US Navy evaluation trials that 14 were ordered “to determine the 
feasibility of beginning a student pilot’s flight training in jet-propelled 
aircraft.” The first class of 14 naval cadets began training on production 
I'T-1s at Pensacola in January 1959, but the evaluation is still continuing 
and no further orders have materialized. 

A recent major blow to Temco was cancellation of its Corvus air-to- 
surface missile, despite a completely successful first guided flight of a 
test version in March. Most important work of the Missiles and Air- 
craft Division now consists of subcontracts for components like the 58ft 
rear fuselage of the Boeing B-52H Stratofortress, the first of which 
has just been delivered to Wichita. 


Thiokol Chemical Corp, Bristol, Pennsylvania. Rocket engines pro- 
duced by Thiokol and its Reaction Motors division power the North 
American X-15 research aircraft and a high proportion of US missiles. 
The 57,000lb XLR99 Pioneer lox/ammonia engine for the X-15 is the 
most powerful ever fitted to a manned aircraft. The 450,000Ib boost 
motor being developed for the Nike-Zeus is the most powerful solid- 
propellant unit yet fired. 

Other Thiokol solid-propellant motors are used in the Minuteman 
ICBM (lst stage), Pershing (both stages), Sergeant, Nike-Hercules, 
Lacrosse, Falcon and Subroc, and as boosters for the IM-99B Bomarc, 
Matador and Mace. Reaction Motors Guardian storable liquid-propel- 
lant rockets power Sparrow III and Bullpup. 

In addition, Thiokol have supplied off-the-shelf for US research more 
than 1,000 Cajun rocket units and large numbers of Recruit, Apache, 
Cherokee and Yardbird engines. 


Trans-Florida Aviation Inc, Sarasota, Florida. Trans-Florida produces 
what is claimed to be the fastest certificated non-transport aircraft in 
the world in the shape of the 457 m.p.h. Executive Mustang. This is a 
modification of the F-51D, with Packard Merlin engine. Two seats 
are mounted in tandem in a soundproofed, heated and ventilated cabin, 
and 96 US gal tip-tanks offer a range of over 2,000 miles without any 
loss of performance or aerobatic ability. 


Transland Aircraft (Division of Hi-Shear Rivet Tool Co), Torrance 
Municipal Airport, Torrance, California. Transland’s Ag-2 agricul- 
tural monoplane represents one of the most advanced designs ever 
produced in this category. Powered by a 600 b.h.p. Pratt & Whitney 
R-1340 radial, it has a payload capacity of 3,500lb and has proved very 
successful in field tests. Present manufacturing plans envisage deliveries 
in 1961-62. Meanwhile Transland’s main business continues to be the 
supply of aerial applicating equipment. 

Trecker Aircraft Corp, General Mitchell Field, Milwaukee 7, Wisconsin. 
Trecker Aircraft Corp was founded to market in the United States the 
Italian Piaggio P.136 twin-engined five-seat light amphibian, under the 
name of Trecker Gull. It is now distributing also the 6/8-seat Piaggio 
P.166 landplane executive transport. In each case the wings and fuselage 
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are shipped complete from Italy and assembled at Milwaukee with Ug 
equipment, including the Lycoming engines. 

Umbaugh Aircraft Corp, Ocala, Florida. Under chief engineer Gilber 
DeVore, Jmbaugh developed their very neat Model 18 two-seat persongl 
autogyro. Powered by a 180 b.h.p. Lycoming engine, it has a top Speed 
of around 126 m.p.h. and is claimed to be exceptionally stable and easy 
to fly. Production has been entrusted to Fairchild. 

Western Electric Company Inc, 195 Broadway, New York 7, Ny 
Western Electric are prime contractors for the entire Nike family of 
anti-aircraft and anti-missile guided weapons. The major production 
model at present is Nike-Hercules, but immense efforts are being put 
into the development of Nike-Zeus as the only foreseeable Protection 
against an ICBM attack. Promising results have been achieved with 
early test rounds and it is significant that a Nike-Hercules demonstrated 
its ability to intercept and destroy a Corporal ballistic missile on June 19 
this year. In all cases Western Electric manufacture the guidance ang 
control equipment, while Douglas build the airframes and launching 
components. 


Westinghouse Electric Corp, PO Box 868, Pittsburgh 30, Pennsylvania 
Several divisions of Westinghouse are engaged on aircraft or missile 
work, For example, the Air Arm Division is responsible for the highly. 
efficient terminal homing systems of the IM-99A and IM-99B Bomarc 
missiles, and the Sunnyvale Plant, California, supplies launching equip. 
ment for the Polaris. Little information is available about Westinghouse’ 
own missile, the Astor anti-submarine torpedo produced by its Ordnance 
Department at Baltimore. Externally it looks a fairly ordinary torpedo, 
nearly 20ft long; but it is reported to have a range of 11 miles and tp 
employ some form of rocket propulsion. 

The Westinghouse Aviation Gas Turbine Division at Kansas City 
is producing the 3,400lb J34-WE-48 turbojet to power the North 
American T2J Buckeye basic trainer. This is a much-improved devel 
ment of the original J34, with single-stage turbine, and will probably 
be the last aero-engine built by the company. " 



































































Subcontractor for the 
rear fuselage of the 
B-52H is Temco Elec- 
tronics and Missiles Co 
at Dallas. Above is seen 
the first 58ft compo- 
nent leaving the Texas 
plant last month for 
Boeing's assembly line 
at Wichita, Kansas 













Nowhere else in the 
Western World con 
one see a production 
line of manned space- 
craft; the photograph 
on the left was taken 
in the St Louis plant of 
McDonnell —Aircralt, 
who are delivering on 
initial batch of 20 Mer- 
cury capsules to 
NASA, the first of 
which was fired late 
last month 
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On July 13 Canadair rolled-out the last of 33 CL-28 Argus long-range ocean patrollers for the RCAF 


THE CANADIAN INDUSTRY 


A PERIOD OF TRANSITION 


NCERTAINTY and transition are perhaps two words that 
best describe the status of Canada’s aviation industry at 
the present time. Uncertainty—born of the Government’s 

cancellation of the A. V. Roe Canada’s immense CF-105 Arrow 
supersonic intercepter contract 18 months ago—is certainly the 
only word for the dilemma of the country’s defence industries 
as they continue to look for an independent road in the face 
of both inevitable missile-age commitments with the USA—such 
as NORAD—and an alarmingly high increase in domestic opposi- 
tion against two Bomarc missile bases in Canada and the country’s 
purchase of related nuclear weaponry and guidance systems. 

“Transition” can fittingly be used to describe the circumstances 
of the air transport and manufacturing industries. The former 
is completing its emergence from the piston-aircraft era into the 
jet age. The latter—still recovering from the cancellation of 
the Arrow contract of early 1959—has already had to enter 
non-aviation fields in order to survive. 

There are, of course, bright patches, even among some of the 
heaviest hit establishments—a proof of the resilience of an industry 
which in Canada (as in other smaller aviation powers) recog- 
nizes that “business as usual” means a continuance of familiar 
“feast-or-famine” conditions. 

Most optimistic airframe manufacturer during 1960 has been 
Canadair Ltd of Montreal (wholly owned Canadian subsidiary of 
General Dynamics Corporation of the USA), who, aside from 
a hoped-for major portion of the $888 million order for 222 big 
transports for the US Military Air Transport Service which it 
could have met with its superb Canadian-designed and Canadian- 
built CL-44 (four Rolls-Royce Tyne), has a bundle of other 
assignments on its order book. 

The RCAF ordered the first CL-44s, which were 12 conventional 


By JOHN HARBRON (Toronto) 


CANADAIR LTD, Montreal, PQ 

CL-28 Argus: Last of 33 anti-submarine aircraft for delivery to RCAF 
completed July 13, 1960. 

CL-44-6 (RCAF classification CC-106): 12 conventional side-loading 
types now delivered. 

CL-44D-4: Tail-loading type, 20 under construction for Flying Tiger 
Line, Seaboard & Western Airlines and Slick Airways. 

CL-41: Jet trainer, first all-Canadian-designed aircraft made by 
Canadair Ltd. RCAF advice and co-ordination on design to fit in 
jointly with USAF and RAF specifications. Is adaptable to four 
different makes of turbojet engine without structural modifications. 

CL-540 (RCAF classification CC-109): Ten on order. A version of the 
commercial Convair 340/440 and Canadair 540 civilian types. It 
will replace now obsolete medium-range RCAF Dakotas. 

CF-104: To build under licence from the Lockheed Aircraft Corpora- 
tion 200 airframes for the F-104G Starfighter. 

Bomarc: Manufacture of wings and ailerons under contract to Boeing 
Airplane Co. 


A. V. ROE CANADA LTD (A. V. Roe Aeronautical Group Ltd) 
Malton, Ont 

Avro Aircraft Ltd.—Avrocar: Still in experimental and research stage. 
No flying tests at present under way in Canada, but USAF is making 
them in California. No commercial or defence contracts other than 
from USAF, under whose appropriations it is being built, but renewed 
interest by the Canadian Government is now rumoured. 

Orenda Engines Ltd.—J79 turbojets for the CF-104 to be made under 
licence from General Electric Co, Schenectady, NY, manufacture to 
begin this autumn. 


DE HAVILLAND AIRCRAFT OF CANADA LTD, Downsview, Ont 


CS2F-1 Tracker, anti-submarine piston-driven aircraft for naval 
air branch of Royal Canadian Navy, made under licence from 
Grumman, of Bethpage, NY, phases out this month. 


ssiles Co side-loading versions. The three largest all-cargo carriers in the HC-2 Beaver, 36 of these on order for the British Army with 
e is seen USA, Seaboard & Western Airlines, Flying Tiger Line and Slick delivery through 1960-61. 

compo- Airways, have ordered in excess of 20 CL-44-D-4 swing-tail con- DHC-3 Otter, 27 more for the RCAF giving it, with 66 in all, 
e Texas figurations for delivery during 1961. The company will also build the second largest “Otter” fleet in the world. 

ath for under licence the 200 airframes for the new CF-104, actually DHC-4 Caribou, 5 recently delivered to US Army, a further order 
bly line Lockheed’s F-104G Starfighter supersonic intercepter which will ys <2 now — a eee ae oh. a ~ “+ - — 
Kansas replace Canadair-made Sabres now in service with Canada’s Saalias the ena a ee ee 

NATO air division. In simultaneous production with the CL-44 a ; . 

in the is the Canadair-Convair 540 (two Napier Eland) for the RCAF. The success in Canada of US sales teams—notably those of 
ld con Also on order and underconstruction is the CL-41 side-by-side-seat | Lockheed with the F-104G, the Jetstar (powered by Canadian 
oduction jet trainer financed by the company. P & W JT12s) and the new LASA 60 bushplane)—has not gone 
| space- Even for A. V. Roe Canada Ltd, the company which planned unnoticed in an industry where the drop in domestic markets 
tograph to build in volume the CF-105, the formation of the new A. V. Roe has created a keener interest in aggressive selling of Canadian 
5 taken Aeronautical Group Ltd from the five aviation-oriented com- products at home and abroad than existed only a year or two 
plant of panies in Hawker Siddeley’s vast A. Roe Canadian industrial ago when government orders kept most of the industry in business. 
Aircratt, complex, has resulted in an astounding comeback for this one- -time In the field of aerial survey—one in which Canadian skill has 
ring on supreme corporation in Canadian aviation, and one whose air- long been acknowledged—the picture remains bright. For example, 
20 Mer- frame division, Avro Aircraft Ltd, suffered the additional blow no fewer than seven companies (indeed, the entire Canadian air 
es fo a year ago of losing out on the CF-104 airframe contract to survey industry) are involved in the massive aerial survey of the 
first of Canadair Ltd. lower Mekong river in South East Asia. Under the auspices of 
ed late In brief, the Canadian aircraft sales and output picture during the UN Economic Commission for Asia and the Far East, and 
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1960 is as follows : — 


to be financed by $1,300,000 from the Canadian Government 
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This artist's impression depicts the CF-104 Starfighter, 200 of which are being manufactured by Canadair, with Orenda-built J79 engines 
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and $25,000 from each of the four riparian states (Laos, Thailand, 
Cambodia and South Viet Nam) through which the Mekong 
flows, the survey began in November 1959 and will be completed 
by the end of 1962. The seven concerns—under the management 
engineering direction of Hunting Survey Corporation, of Toronto, 
hope to provide the necessary data to enable the authorities to 
introduce measures to control seasonal flooding, give guidance 
for irrigation along 1,600 miles of the river-bank, and begin 
development of hydro-power in the Mekong delta. 

But remaining as a cloud over the manufacturing and supplying 
industries (apart from the lucky ones who are prime and sub- 
contractors for the CF-104, which, as explained in this report in 
Flight last year, is at best a temporary and final lease on life for 
companies in Canada still committed to military-aircraft fabrica- 
tion), is the status of this country as a nuclear Power. The winter 
and spring squabbles in the US Congress over the hundreds of 
millions of dollars allocated for Bomarc research and manufacture, 
taking place simultaneously with a series of test failures of this 
missile, have understandably left a feeling of great uneasiness, 
not only within the Conservative Government in Canada—which 
has committed the country to two Bomarc bases and the expensive 
warning equipment to go with them—but among the thinking 
and now critical Canadian man-in-the-street. 

The publication this summer of a widely read Canadian book 
by one of the country’s oldest and best-known foreign corre- 
spondents (Canada, Peacemaker or Powder Monkey? by James M. 
Minifie), which advocates both complete de-militarization and a 
strong neutralist policy for Canada, plus the unexpected appear- 
ance of cross-country university and professional, “ban-the-bomb” 
and “nuclear disarmament” associations, have had their effects on 
a disturbed populace. So far these have not outwardly moved the 
Government, in which the former Canadian Army general, 
Gen George Pearkes, vc, the Minister of National Defence, sticks 
valiantly to his agreement with the USA for the two Bomarc 
bases, one to cover the southern Ontario industrial complex and 
the other to protect Montreal and district. 

While last year’s devastating scrapping of the CF-105 Arrow was 
at least a clean-cut move, this year’s controversy over Bomarc 
bases, at both the official and unofficial levels, has left hopeful 
contractors in an even more uncertain predicament than were 
the CF-104 prime contractors a year ago. Though the construction 


of the sites for the two bases is well under way, a squabble con- 
tinues over how many Canadian companies will be permitted to 
make both Bomarc parts and the equipment for the related SAGE 
system to be installed in Canada. For the time being, not even a 
rumour gratefully passed around by the Liberal opposition, that 
Canada may have a new Defence Minister by the autumn (it also 
says Gen Pearkes will become Lieutenant-Governor of British 
Columbia, his home province), has failed to remove any of the 
nearly total obscurity which continues to cover Canada’s missile 
age defence policy. 

Commercial Transport. Though revenue of all air carriers in 
Canada was up 9.8 per cent in 1959 over 1958 (from $202 millions 
to $221,500,000), profits were down, mainly because of huge 
capital equipment expenditures. Canadian Pacific Air Lines 
showed a small deficit in 1959; but with Britannias in world ser- 
vice they expect a small net profit this year. The State-owned 
Trans-Canada Air Lines showed a smaller net profit in 1959 than 
in 1958 and expect a “heavy impact” on 1960 earnings from the 
delivery of 12 Douglas DC-8s during this year and from 23 
Vickers Vanguards, yet to be delivered but to be in service 
probably by next January. By that time TCA will be the only 
international airline in the world with complete turbojet or turbo- 
prop equipment. Its annual traffic and safety record remains 
impressive; the total of passengers carried has exceeded the three- 
million mark for the first time in its 22-year history, and there has 
been a 16.8 per cent increase in freight ton-miles. 

Regional air carriers still have great difficulty in maintaining 
local routes, even in the highly populated, largely industrialized 
areas of southern Ontario. Even so, some feederlines which as 
recently as a year ago were still suffering from the completion of 
the DEWline and Mid-Canada Line freight contracts on a non- 
scheduled basis, now not only refuse to engage in non-scheduled 
operations but are buying replacement aircraft. An example is 
Quebecair Ltd, of Rimouski, PQ, which by last spring had pur- 
chased four Fairchild F-27s and has hopes of buying another six 
by 1962. Pacific Western Airlines of Vancouver, BC, with one of 
its best years behind it, will also buy three to five F-27s. 

Most outstanding has been the appearance of numerous heli- 
copter companies and the absorption of the country’s largest and 
oldest continuous helicopter operator by British interests (of which 
more anon). This is Okanagan Helicopters Ltd, of Vancouver, 
BC, who are seeking permission from the Air Transport Board to 
provide helicopter services between Vancouver, Victoria, BC, and 


Fairey Aviation of Canada 
have converted a number of 
ex-RCN Avengers for use as 
“water bombers” for fight- 
ing forest fires. Originally 
carried out for Skyway Air 
Services, the conversion 
results in an aircraft which 
can carry 750gal of water 
(or, it need be, insecticide) 
in the bomb bay, which can 
be discharged either through 
four dump gates or wing 
spray booms 
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Seattle. At Hamilton, a major industrial steel and car-making 
centre about 40 miles west of Toronto, three helicopter firms, 
Hamilton Helicopters Ltd, Western Helicopters Ltd and Genaire 
Lid, will carry cargo and passengers between _the city and 
Toronto’s international airport, as well as undertaking ambulance 
work, aerial photography and other duties. Another company, 
Falcon Helicopters Ltd, at nearby Niagara Falls, Ont, will engage 
in similar endeavours. 

Most interesting of all is the extended role of Bristol Aeroplane 
Co of Canada Ltd, who, until late 1959 were mainly concerned 
with their repair and overhaul facilities at Montreal and Vancouver 
international airports. They have entered the aerial survey field 
by purchasing Spartan Air Services Ltd of Ottawa; and there are 
also rumours linking their name with Autair Services Ltd of 
Montreal. This is in addition to their recent purchase of Okanagan 
Helicopters for $3m. 

Meanwhile, some of the fixed-wing local operators, using such 
aircraft as DC-3s, Cessna T-50s and 172s, de Havilland Doves 
and even Lockheed Lodestars, are having a difficult time both 
getting into business and staying in it. Between 1956 and 1959 
six firms requested local-operations licences from the federal Air 
Transport Board. Of these applications, one was refused, two are 
pending and three others were granted. Of the three whose appli- 
cations were accepted only one remained active by mid-1960. 

All these candidates were either seeking to set up services 

between cities served by Trans Canada or Canadian Pacific, or to 
operate in close proximity to the mainline networks. As in the 
USA, regional operators claim that the flying public must come 
to think of their limited services as allied to those of the larger 
operators, not as additional transport facilities which can be con- 
veniently called upon at the last moment if a train schedule is 
unsuitable or if the car won’t start. But unlike the American 
operators, who by and large stay in buséness largely because of the 
much larger population potential, many Canadian companies 
cannot keep such services in operation. In Canada, as elsewhere 
in North America, break-even seat-mile costs with feederline air- 
craft are only economical with full or nearly-full loads on every 
scheduled trip. 
New Management Approach. Perhaps the most important 
emerging trends for the coming difficult decade for Canadian 
aviation are those which other Canadian domestic industries will 
sooner or later have to face in view of dwindling markets at home 
and increasingly competitive imports from abroad. These are 
“hard-headed” management, more cost-control sense, and more 
sales and marketing “know-how” in commercial fields—this in an 
industry which has enjoyed much of the cost-plus business that 
for years during and after the war, government manufacturing and 
repair-and-overhaul contracts awarded it. 

These trends now reveal themselves in two ways: (a) a move to 
manufacture products, if necessary, in basically non-aviation fields; 
and (b) tougher management for existing aircraft manufacturing 
concerns. In the commercial fields some aviation manufacturers 
are taking notice of the country’s buoyant resource industries for 
the first time and are now manufacturing items remote from air- 
craft fabrication. 

Nowhere is acceptance of these trends more noticeable than in 
the company which suffered the most from the end of high- 
revenue government orders with the termination of the Arrow 
contracts and on which most of the responsibility for ending it 
was laid by critics of the industry in Canada. This, of course, is 
the A. V. Roe Canada group. Now devoid of most of the senior 
executives of Arrow days, (who abandoned the company in the 


Canadair flew the first 

CL-44-6 on November 15 

last. Twelve of these side- 

loading variants are being 

delivered to the RCAF under 

the military designation of 
CC-106 


Canadair have yet to complete a CF-104, but this F-104A was flown 
up recently from Lockheed’s California Division in RCAF markings 


weeks following the CF-105 contract cancellation in February, 
1959) and of a large and valuable number of technical managerial 
personnel who either drifted to the USA, returned to the United 
Kingdom, or were absorbed by other Canadian industries, A. V. 
Roe Canada has pulled in its horns and is diversifying in a large 
way. Its five aircraft-oriented companies, Avro Aircraft Ltd (air- 
frames), Orenda Engines Ltd (engines), Orenda Industrial Ltd 
(commercial products division, representing the Brush Electrical 
Group), Canadian Steel Improvement Ltd (aircraft engine forg- 
ings) and Canadian Applied Research Ltd (navigational aids), now 
form A. V. Roe Aeronautical Group Ltd, an entirely new team, 
sales and marketing-conscious, under Harvey Smith, the hard- 
driving but fair-minded ex-Henry-Kaiser production executive 
who is now executive vice-president of the group. 

A “no nonsense” type of production chief of American origin, 
Smith was earlier manufacturing head of the old Avro Aircraft 
Ltd; though it is now recognized that many of the former chief 
executives more concerned with widening A. V. Roe’s corporate 
interests to include a major Canadian steel mill, truck and bus- 
making plant did not then give full play to him or other manu- 
facturing experts. Today, Smith heavily beats the bushes of 
commercial markets which A. V. Roe could once afford almost 
totally to ignore. 

‘All the five companies are closely integrated so that everyone 
knows what outside sales prospects the others have in mind and all 


can work together on them,” says an enthusiastic company official. 
[Continued on page 261 
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Canadair are making the 540 airliner (above) and the related CL-66 for the RCAF 


Canadair's main final as 


Above, Canadair's privately financed CL-4] trainer 


Right, the Avrocar VTOL device developed for the USAF and Army by Avro Aircraft 
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(continued from page 259) 


“The following is an over-simplification, of course. But today, if the aircraft company has 
aluminium scrap remaining from a job, off the stuff goes to the Steel Improvement company 
where they will smash out aluminium cups with it.” Today, this latter company has a better 
sales picture than in recent years when many of the prices for its specially fashioned forged 
products were too expensive. Though it is true that Canadian Steel Improvement Ltd’s British 
manager was one of the few A. V. Roe aviation officials who had already penetrated commercial 
markets during the Arrow era. 

The Group has promoted and re-assigned former junior production engineers, previously iost 
in the shuffle of A. V. Roe’s former 15,000 employees, many of whom had once been redundantly 
employed. It has also taken into its sales and administrative departments experienced retired 
senior RCAF officers and former government procurement heads now in retirement, to become 
chiefs of newly created sales offices in the USA, West Germany and the United Kingdom. 

Says another company official: “Behind all this unexpected push and drive, there is also our 
determination to wipe out the stigma which many in Canada have placed on the company, especially 
those who once worked for it and lost their jobs when the Arrow contract suddenly terminated 
—that A. V. Roe management was to blame for everything. Criticism that the company did not 
foresee the need to diversify as all the major and hard-hit US airframe and aero-engine manu- 
facturers had to do, is not reduced by explaining that the Arrow commitment was once so embracing 
that our entire corporation facilities were absorbed by it. We can only change this by starting 
all over again. And that’s what we are doing today—starting all over again. 

Research. In good times and bad, Canada’s aviation companies have always maintained 
research units which have consistently produced instruments and techniques for both Canadian 
and world use. During 1960 Canadian research and development talent were principally concerned 
with: (1) aerodynamic tests with enlarged flaps on the de Havilland Otter, made in conjunction 
with the Defence Research Board of Canada; this work includes research into boundary-layer 
control, simulated leading-edge flaps, slotted elevators and butterfly tails. (2) Delivery to the 
US Army Corps of Engineers of the Stereomat automatic mapping system, a $100,000 apparatus 
designed by Gilbert Hobrough of the research and development division, Hunting Associates Ltd, 
Toronto. (3) Orenda Engines’ experiments for the National Research Council of Canada on 
Arctic and Western oilfield applications of the immensely powerful and at present idle Iroquois 
engine, originally built for the ill-fated CF-105 Arrow. 
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External checks before the sortie from Alconbury, with the Douglas RB-66B linked to the ground power unit 


PHOTO-RECONNAISSANCE SORTIE 


—in an RB-66 of the 10th Tactical Reconnaissance Wing 


and number and a black star insignia on its tail fin, a star 

sprouting red, yellow, black and green plumes like a 
comet. This insignia includes the colours of the 30th Sqn of the 
10th Tactical Reconnaissance Wing of the US 3rd Air Force, the 
squadron with whom I was to fly on a night PR training sortie. 
The Douglas RB-66B, with its pronounced anhedral, looked pur- 
poseful in a drooping sort of way, like a boxer with shoulders 
hunched; its narrow-track undercarriage seemed only too ready 
to be tucked away into the fuselage for flight. 

This was to be my first trip in a post-war American military 
aircraft, and the opportunity had arisen from a visit I paid to RAF 
Alconbury earlier this year (Flight, January 29) to see something 
of the work of the 10th Wing, which operates from there and from 
Bruntingthorpe and Chelveston airfields. I had had a decompres- 
sion test at RAF Bassingbourn, and the sortie was to be of 
approximately 2}hr duration, to the Jurby target area, off the Isle 
of Man coast. (The other range used by the Wing is off the 
Lincolnshire coast, near Holbeach.) My pilot was Capt Titus C. 
Thomas and his navigator on this flight Capt Bob Yirka. Capt 
Thomas had been a member of this year’s winning 4th ATAF 
team in the AAFCE “Royal Flush V” photographic reconnais- 
sance competition, as had Yirka; he has flown 700hr on RB-66s. 
I reckoned, therefore, that I was in good hands and that we should 
carry out a successful mission. 

In the event, through an unserviceability discovered only when 
we were almost in the target area, results were negative. But that 


M* aircraft was silver, apart from its identification letters 


BY HUMPHREY WYN 


comes later in the story, and did not—at least from my om 
point of view—detract from the interest of the flight. 

We were due to take off about nine-thirty; and earlier in te 
evening, when the beginnings of sunset were softening the shan 
outlines of hangars and of RB 66s dispersed around the airfield 
I dressed for the flight: a red bone-dome with integrated intercom 
and oxygen equipment (unlike the RAF’s separate bone-dome ai 
helmet), flying-suit, high-laced boots, wind-cheater jacket, 
chute strapped to my back, SARAH round my middle, and od 
Mansfield lifejacket (so called because its bulges are bigger tha 
those on a Mae West) round my ribs and tucked under th 
armpits. 

Capt Thomas then gave me a general briefing on the fligh- 
plan: a climb-out eastwards over Wyton, then turning onto: 
north-westerly course (climbing to 26,500ft) to a point called 
Dean’s Cross on the Cumberland coast, a short leg to the Mull d 
Galloway, then descending southwards to about 3,000ft for: 
run-in on the target. The return flight would be made on: 
south-easterly course over Burtonwood to a penetration descent 
(via Molesworth) on the Alconbury GCA. 

While Thomas and Yirka did their pre-flight checks around tk 
aircraft I adjusted my equipment so that it felt comfortable ai 
made sure I had access to such in-flight necessities as my notebod, 
Biro and handkerchief. I was a little uncertain as to what efita 
the rapid changes in pressure on ascents and descents would har 
on my unaccustomed ears, but found that the pressurization (w 
about 10,000ft) was so effective as to obviate any discomfort. 

Crew access to the RB-66 is by a hatch behind the nosewhetl 
steps on it leading up to the gunner’s seat on the left (which 1 ws 
to occupy), the navigator’s position on the right and the piles 
cockpit in the nose. Capt Yirka assisted me with strapping-in a 
briefly explained ejection-seat procedure, control of oxygen suppl! 
and R/T switches. On my left I had a small window throw 
which I could see the port wing and Allison J71-A-13 pa 
em it, looking almost like a twin-engined mock-up for & 

8 


On my left, below the window, was a panel containing & 
oxygen and R/T switches. I could select to listen either 0 & 
aircraft intercom (transmission being controlled by a pedal switt 
operated by my left foot) or to the air-ground broadcasts. In fro 
of me was an instrument panel with basic flight informate 
(height and airspeed) and controls and sighting equipment 
the aircraft’s rearward-firing guns. 

With the engines running and temperatures and pressult 
checked, Capt Thomas called “Ready to go” to the crew cht 
outside, who replied, “Ground power disconnecting.” The hata 
slammed to and we moved slowly forward, to rumble round 
peri-track of a darkening Alconbury. Before take-off, Thoms 


Pre-flight briefing by Capt Thomas (centre), with Capt Yirko—weanm 

SARAH equipment round his waist—on the right of the rostrum. Aer 

on the baseball cap (presented to Wynn) stands for “Alcon 
Bruntingthorpe, Chelveston,” the airfields used by the 10th Wins 
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Checking the position of the lifesaving equipment; and at right, “crew access to the RB-66 is by a hatch behind the nosewheel . . .” 


PHOTO-RECONNAISSANCE SORTIE... Burtonwood (2243) and at the Molesworth beacon (’52) and to ask 
for the Alconbury weather, and the reply came, “Make 12, 
took a final fuel reading, checked the compass alignment (122°), Watnall. Alconbury 060 degrees, five knots; 2,800 overcast, six 
then opened up: smoothly, with speed about 148kt, we-became _ nautical miles in haze.” We were at 27,500ft and Thomas called 
airborne at exactly 2120; I watched the flaps come in and as we Alconbury tower: “I’d like a penetration descent; estimating 
turned to port glimpsed Wyton down below before we entered Molesworth 56.” 
cloud. At 9,500ft we were in the clear again, and as we con- Yirka called: “Just go right three degrees to hit the beacon,” 
tinued climbing in smooth air the strato-cumulus layer stretched and Thomas asked him, “Can you keep those lights down as 
below us like a white Antarctic plain. Thomas said to me over much as possible?”, Yirka dimming the lights in the crew com- 
the intercom: “I’ve been doing this for 11 years but it always partment. Then he said, “This’ll take us just over the beacon; 
gives me the same thrill”—a remark I liked. No true airmanever you can turn which way you like.” Thomas made a final fuel 
loses the exhilaration of becoming free from the earth and par- check—“I’m turning fuel transfer pumps off; I’ve got over 500 in 
taking of the majesty of the sky. Bob Yirka remarked more each wing; all instruments now OK”—then called the Alconbury 
prosaically, “Everything I’ve got’s working good”: navigators GCA: “Make 12 leaving the beacon.” GCA replied with the 
these days have to spend nearly all their airborne time peering runway (12) and the cloudbase (1,400 scattered, 2,200 overcast) 
into black boxes. and acknowledged Thomas’s call that he was making a penetra- 
We levelled off at 26,500ft and after nineteen minutes were only tion turn onto 240°. The altimeter had been winding down 
15 miles from Leeds; over it we altered course to 314° and called rapidly and at 3,800ft we were in the clear; GCA called, “You’re 
Preston Control via Watnall—“Make 12. 2650 flight level VMC _ cleared for further descent now to 2,000ft; turn left onto 160 
on top.” Cloud was more broken now and through it I could see degrees.” “What is my range for the field?” asked Thomas. 
bits of north Lancashire far below. Yirka said, “I’ve got Dean’s “11 miles.” “Gear down.” “Continue to 120.” “Make 12, con- 
Cross on the scope,” and in reply to Thomas’s question, “How tinue now to 110. Make 12: Final controller; how do you read? 
is the radar, good?” replied, “Yeh, real good.” I checked my Range 84 miles from touch-down. You need not acknowledge 
oxygen blinker, staying on 100 per cent supply. any further communications. 113 the heading. Five and one half 
From Dean’s Cross we flew a seven-minute leg to the Mull of miles from touch-down. Now five miles. Turn right to 115. 
Galloway then turned for our descent to the target area, estimating Three and three-quarter miles. Rate of descent is good. 15/20 
Jurby at 2154. The controller on the range replied to Thomas’s below glide-path. 117. Twenty feet below the glide-path. 
message giving our ETA. Twenty feet. Thirty/thirty-five feet below. Fifteen feet below. 
“Roger, Make 12, you're clear to descend. We have cloud cover One mile from touch-down. Approaching entry.” I could see the 
but we have 22 miles’ visibility below cloud. Request you give runway lights and as the first ones flashed past Capt Thomas 
me a call over Galloway.” At about 9,000ft we met cloud again, throttled back to a smooth touch-down at 2308, then thanked the 
continuing our descent to 6,000ft and turning port on to 034°, GCA controller. He explained to me after we had taxied in and 
still in cloud. Yirka called, “About 15 miles from turn-in now,” shut-down that normally the GCA aims to land-on an aircraft 
then a few moments later, “OK, let’s turn to 218°.” We were 200ft down the runway; but in visual conditions a pilot could use 
now 20 miles out from the target, descending to 3,000ft; Yirka his discretion to keep slightly below the glide-path and touch- 
said, “Cartridge doors are open; bombs away in 6 sec.” All was down sooner. 
set for the run-in, the flashlight of the cartridges, the photo- At de-briefing there was an inquest on the failure of our 
graphs of the target—the purpose of our mission. Then came the cartridges to release—an unserviceability recorded in the aircraft 
anti-climax, with the controller saying coolly, “12, we didn’t record and deficiency book—and consequent negative results from 
observe anything over the target except yourself passing over- our mission. This was a disappointment to my hosts, as there 
head”; and Thomas’s reply, “Roger, will re-check my system, see were no tangible results to show from the sortie; but from my 
what’s wrong.” point of view the flight with Capts Thomas and Yirka had been 
We made a wide circle to port and came round for a second full of interest, and a useful demonstration of crew training 
run-in on the target. Thomas called, “Could you try the other techniques in the 10th Tactical Reconnaissance Wing. 
ones, Bob, the 12s?” As we rolled out on a course of 215°, Yirka To what does all this training tend? In official terminology, the 
said, “15 miles now,” then, “One minute from release point.” role of the 10th Wing is to “gather visual, photographic, weather 


= But again the cartridges refused to release. Thomas checked his and electronic reconnaissance information and present it in 
. ; fuel : 37 forward, 78 aft, 23 left wing, 24 right wing; then said, usable form to the air, ground and sea forces of the NATO 
— Bob, ‘you don’t think we can get a cartridge out if we stay alliances.” If hostilities should occur, the Wing would come 
pment here?” “I don’t think so, Tommy.” “You sure you got your directly under NATO control; in present circumstances, it is con- 


doors open?” “I checked everything.” “OK,” said Thomas, trolled by USAFE (US Air Forces in Europe). 
let’s go home. Going back to normal pressurization.” The 10th Wing has its headquarters at RAF Alconbury and is 
As we turned onto a homeward course of 147°, Thomas commanded by Col James D. Kemp, with Col Robert G. Williams 
announced two further snags: his flight indicator (artificial as Director of Operations. There are two squadrons at Alcon- 
horizon) was acting up, which would make a GCA in weather at _ bury, the 30th (with which I flew) and the Ist, and these share day 
Alconbury inadvisable; and pressurization was below normal. and night PR duties with the 19th Sqn, which is based at Brunting- 
He called Yirka about the use of a diversion airfield: “Have we thorpe. The fourth squadron in the Wing, the 42nd, operates 
got enough fuel and oxygen to go to Chateauroux?” Then, on from Chelveston and specializes in weather and electronic recon- 
second thoughts, “Have we an airfield in this part of the world naissance. Until late last year, the 10th Wing was based at 
we could use in an emergency?” Spangdahlem in Germany, where it operated as a self-contained 
Thomas then called Watnall control to give our ETA at unit. 


thea 





One of Sobelair’'s Cessna 310s departs from Stanleyville in the Congo 


Below, one of the Series 4 D.H. Rapides used by Caspair, at Entebbe, on 
their service around Lake Victoria 
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people and indicates the major barrier to the establishment gf 
extensive airline network in the country. Apparently the devs 
ment of native traffic has been disappointing; in general, the by. 
Nigerian, although a frequent traveller, often likes to CITY @ yp 
quantity of luggage and is rarely in a hurry. 

This is reflected by the withdrawal of the West African Aj 
Corporation fleet of eight Herons at the end of March this yey 
in an attempt to decrease the loss on domestic routes. A gy 
dardized fleet reduced to seven 28-seat DC-3s now offers iy 
frequent services. In the consideration of a DC-3 replaceme 
for this area it must be remembered that one of the main tak 
generators is the northern resort of Jos; here the main rung, 
is a 5,100ft laterite strip located at an altitude of 4,250ft whic 
combined with a mean maximum temperature of 90°F, 
sitates large power reserves in aircraft which are to Carry a fy 
payload. 

On the charter front, Fison-Airwork at Port Harcourt » 
operating Twin Pioneers (on behalf of Shell-Mex & BP) x 
Whirlwinds and Hillers, mainly for survey and agricultural wos 
In addition, Aero Contractors use an Apache for general chane 
duties, and Crop Culture are spraying the banana plantations 5 
the Southern Cameroons with three or four Austers; the lane 
company, together with the banana exporters Elders & Fyfx 
also have an Apache for communication and charter work, The 
are very few privately owned aircraft in Nigeria, and the aey 
activities of missions are on a similar scale. The Sudan Interg 
Mission has five Piper Comanche 180s based at Jos, and a Cosy 
170 is used by a Catholic mission from Gusau. 

The present aviation picture is completed by the Northen 
Region Communications Flight, based at Kaduna, the capital ¢ 
the North. Two Apaches are utilized mainly for the benefit ¢ 
regional government officials. Some 21 NRCF laterite sti, 
varying in length from 600 to 800 yards, supplement a similx 
number of DCA airfields in the region. Future developments my 


LIGHT AIRCRAFT IN AFRICA 


By D. HYDE, MSc(Eng), DIC, ACGI, I. S. GARTSHORE, MSc(Eng), DIC, BASc, and W. H. MELBOURNE, Pb, Dic, 3 


is concentrated into three main areas: Nigeria; East Africa 
around Lake Victoria; and the environs of the gold reef of 
Johannesburg. Within and surrounding these regions the develop- 
ment of an adequate surface communication system would be an 
extremely costly scheme. Thus aviation facilities will play an 
increasing part in the maintenance of communications within 
Africa and in the development of the continent’s resources. 
In the areas investigated in this survey—Nigeria, the Congo, 
East Africa, the Central African Federation and the Union of 
South Africa—some 45 charter firms, communication flights, crop 
spraying units and mining houses were contacted; these organiza- 
tions represent a majority of the light aircraft operators in Africa 
south of the Sahara. 
Nigeria, the most populous territory in Africa, has an area over 
seven times that of England, but the average annual income of 
approximately £20 per head reflects the relative poverty of the 


[\ Africa today a total population of some 200 million people 


THIS article is the first of two describing the aeronautical aspects of th 
Imperial College Africa and Americas Expedition. In mid-March d 
this year the expedition left London to travel by land through Affia 
and South America in order to study the operation of light aircrit 
within these continents. It should be added that the article was writes 
before the outbreak of the current troubles in Africa. 

By submitting the plan for this survey, Mr Hyde won the 195) 
John de Havilland Award administered by the Society of British Aircrat 
Constructors. The three-member expedition of former aeronautical 
students from the Imperial College (University of London) was epo- 
sored by the Imperial College Exploration Board. 


include the freighting of beef by air from the north-east corner d 
the country to Lagos and Accra, using DC-4s. The vast fi 
Northern Region, with its dearth of surface communications, 
thought to be very suitable for hovercraft operations; such vehicles 
would be ideal for the evacuation of produce from the upp 
reaches of the Niger and Benue rivers. 


Left, Mr Dennis Pharazyn of Pharazyn Air Charters, with his Bonanza at Kitale, Kenya. Right, Wg Cdr A. N. Frankel, head of the Kenya Air Police 
Wing, with one of the fleet of eight Cessna 180s. The Wing has been responsible for constructing numerous airstrips 
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In the Congo, internal aviation is predominated by Sabena’s 

pC-3 network. In addition, Sobelair, a Sabena subsidiary, use 

Cessna 310 aircraft working local services from Elisabeth- 

ville, Stanleyville and Usumbura; Air Brousse have a fleet of 

Rapides, Pacers and Tri-Pacers on similar work around Leopold- 

ville; and charter work is also undertaken by these two companies. 
Aero clubs operate most of the other aircraft in the Congo. 


In the East African Territories a total of 148 civil aircraft were 
registered on February 1, 1960. Of this number 42 were single- 
engined Piper machines, whilst Cessna singles accounted for 
another 34; such is the predominance of American aircraft in this 
class. The first aircraft on the register is a D.H.51, Miss Kenya, 
which still flies at local air rallies. Powered by a 90 h.p. RAF 
engine driving a four-bladed wooden propeller, VP-KAA had, 
in 1928, the distinction of being the first aircraft in Kenya. It is 
now owned by a private syndicate, and is hangared at Wilson 
Aerodrome, Nairobi. ‘ee ; 5 

The development of aviation in Kenya has been assisted by 
the construction of more than half of the 135 strips in the terri- 
tory by the Kenya Police Air Wing. Under the command of 
Wg Cdr A. N. Frankel, the eight Cessna 180s of the Air Wing 
last year logged over 5,000 hours. Eight special VHF frequencies 
enable direct contact to be maintained between the aircraft and 
police stations and vehicles. 

Nairobi is the main base of Campling Brothers & Vanderwal, 
the largest of the East African non-scheduled companies. The 
instruction fleet consists of five aircraft and the charter business 
is carried out by two Macchi MB.320s, two Bonanzas, one 
Comanche and a fleet of Cessmas. As CBV are Cessna agents 
their fleet is constantly changing. Maintenance forms an import- 
ant source of revenue to the company as they do all Cessna and 
Bonanza “majors” and most Piper overhauls. However, early this 
year Wilken Air Services was registered and, as Piper sub-agents, 
this new and enthusiastic organization hopes to capture a share 
of the sales and maintenance market. 

Caspair, a subsidiary of CBV, still operate a regular service 
around Lake Victoria with Rapides based at Entebbe. Meanwhile, 
East African Airways Corporation have been preparing to retire 
their four Rapides from the Uganda internal routes and the 
coastal services. The Rapides have been limited on very hot days 
to four passengers on the longer stage-lengths, and the uncertainty 
of seats has discouraged regular passengers. The airfields have 
now been improved to DC-3 standard and it is hoped that the 
introduction of Dakotas on these services will generate both 
regular freight and passenger traffic. 

Typical of the small charter companies is Pharazyn Air Charters, 
with one Bonanza based at Kitale (a centre for European settlers 
in the Kenya Highlands). Manager and pilot is ex-RAF Dennis 
Pharazyn, who registered his own company four-and-a half years 
ago; most of his charters are between Nairobi and Kitale, and 
Pharazyn has now flown this route over 1,500 times. 

An interesting operation with headquarters at Nairobi is that 
of Desert Locust Survey, a department of the East African High 
Commission. Three Beavers equipped with Britten-Norman spray 
gear are used, together with a reconnaissance Cessna 182. The 
pilots like the power provided by the Beaver’s Pratt & Whitney 
unit since they have to fly just above the locust swarms when 
spraying and frequently in hilly country, with its associated down- 
draughts. In July the locusts enter Africa from Arabia: DLS 
spray the swarms in Ethiopia and Somalia, later following them 
into East Africa. 


Central Africa. In the Central African Federation, as in East 
Africa, the development of aviation has been accelerated by the 
lack of good surface communications. This factor is particularly 
significant in Northern Rhodesia. From Lusaka, the capital, 
Sqn Ldr W. G. Redding commands the Communications Flight 
of the Northern Region Government; the Flight operates five air- 
craft and undertakes emergency duties as well as the transportation 
of government personnel. 

arter companies in the Federation are located at Kitwe, 
Lusaka, Kariba, Victoria Falls and Bulawayo as well as at the 
Federal capital, Salisbury. Particularly interesting at the new 
Bulawayo Airport are the activities of Africair (Rhodesia), a sub- 
sidiary of the General Mining and Finance Corporation. The 
overhaul and maintenance of the Wenela fleet is being transferred 
to Bulawayo from Africair, Johannesburg. Wenela, the Witwaters- 
rand Native Labour Association, use eight 40-seat DC-3s and two 
98-seat DC-4s in the movement of African labour from centres 
in the Federation and Tanganyika to Francistown, in Bechuana- 
land; from here the natives travel by rail to Johannesburg to work 
in the mines. The passenger turnover on this operation is reputedly 
100,000 per year. It was interesting to find that this DC-3 fleet was 

§ maximized.” The conversion, costing some £6,500 installed, 
Consists of redesigned engine cowlings and exhaust systems, as 
well as fairings on the main undercarriage wheels and tailwheel. 
. 4he success of Central African Airways’ “Skybus” operations 
's Outstanding. Started last January, this third-class service pro- 
vides a convenient link to enable Nyasaland labour to reach the 
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This D.H.51, in regular use, was the first aircraft to enter East Africa. 
It was registered there in 1928 and is named “Miss Kenya” 
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Refuelling a Cessna 182 owned privately by Gp Capt Soden, a settler 
in the Kenya Highlands 


Native labourers, after completing their 18-month contracts in the 
Johannesburg mines, leave a Wenela Dakota at Mbeya, Tanganyika 


industrial areas of Southern Rhodesia. CAA are at present flying 
one return Salisbury - Blantyre service per week using 40-seat 
DC-3s and it is planned to increase frequencies and possibly make 
route extensions to Lilongwe, Fort Jameson and Ndola. The 
single fare for this existing 300-mile flight is £4 10s, in contrast 
to a cost of over £12 for the comparable Viscount flight. Load 
factors of virtually 100 per cent have been obtained, the distri- 
bution of races being 65 per cent African, 20 per cent Asiatic 
and 15 per cent European (although Europeans are not encouraged 
to use this service). One factor that assists in minimizing the 
fare is the “Skybus booking van” which tours the African town- 
ships; a down payment of £4 10s cash, non-returnable, made to 
the van conductor is the only way of securing a seat on the aircraft. 


In the Union of South Africa and South West Africa, but 
excluding the protectorates, there are some 315 licensed civil 
aerodromes, over half of which are privately owned, and probably 
a similar number of unlicensed strips. Beyond the conventional 
charter flying in this area, two types of operations are particularly 
interesting. The first is the large amount of executive flying asso- 
ciated with the wealthy mining houses, many of whom own their 
own aircraft. The second is the extensive use of light aircraft 
for agricultural purposes. Small companies (frequently one-man 
concerns) have created fierce competition in the latter field, and 
prices as low as 4s or 5s per acre for spraying are sometimes 
charged under favourable conditions. This price war has caused 
the collapse of several smaller organizations and has caused concern 
in certain areas. However, now that the resultant economic 
advantages have been well proven, there seems no possibility of a 
large reduction of flying in this field. 

The exploitation of air transport in South West Africa is gather- 
ing momentum; flying from Windhoek with a fleet of 16 (Navions, 








Flying for Wilken Air Services is Miss J. Wright, the only woman holder of a commercial pilot's licence in East Africa; she is seen alongside 
one of the company’s new Piper Caribbeans. Right, the 305 h.p. Lycoming VO-540 engine of the Hiller 12E gives the extra power essential iy 
operations at the high altitudes of much East African territory 


LIGHT AIRCRAFT IN AFRICA ... 


Apaches and Cessnas), South West Airways are logging approxi- 
mately 800 hours per month. This company was formed in 1959 
following the merger of South West Air Transport and Oryx 
Aviation. 

One outstanding generalization is common to light aircraft 
operations in the entire African continent: the predominance of 
high airfield pressure altitudes resulting from high basic airfield 
locations and elevated ambient temperatures. A large power- 
reserve is essential if light aircraft are to be operated without 
severe limitations under these conditions. This requirement alone 
accounts for the striking monopoly held by American products 
in this field. A preference for British products seems to exist 
but until a suitable prime mover with a high power/ weight ratio is 
combined with an all-metal airframe there is no possibility of a 
radical change. The inadequate power reserve of the earlier heli- 
copters was the most important factor in retarding their intro- 
duction into the Federation and East Africa. Now, however, the 


Hiller 12E and the Bell 47 series G2 and J2 with more poweriy 
engines are operating successfully in areas where pressure altitude 
up to 8,000ft are found. 

Throughout this investigation the twin-engined aircraft requir. 
ments most frequently expressed by operators could be classified 
into two categories. Firstly, there is a need for an economic! 
8/10-seat aircraft requiring minimum maintenance, including ; 
fixed undercarriage and fixed-pitch propellers, yet still capable of 
unlimited operations from airfields where pressure altitudes reach 
8,000ft. Such an aircraft would fill the gap between the light twin 
and the DC-3 and would also replace the Rapide, some 35 of which 
are still operating with charter companies and airlines alone in 
Africa south of the Sahara. Secondly, a demand exists for a 10-12 
seat executive transport capable of cruising at 300 miles per hour 
or more and able to maintain altitude of 12,000ft on one engin 
when fully loaded. Although this market for such a machine 
limited, it must be remembered that the potential customer, 
mainly mining houses and large industrial concerns, have larg 
capital resources. 


THE AERONAUTICAL BOOKSHELF 


Mount up with Wings, by Mary de Bunsen. Hutchinson & Co (Publishers) Ltd, 
178-202 Great Portland Street, London WI. Price 21s. Illustrated. 
HOWEVER sympathetic the reader may feel, the autobiographies of 
invalids can sometimes approach the embarrassing. Not so Mary 
de Bunsen’s story of her life. Poliomyelitis in childhood left her 
with a shortened leg; her eyesight was poor; and she had a weak 
heart. Nevertheless, as a young woman in the 1930s she learned 
to fly at Woodley and then joined Airwork at Heston, eventually 
running their publicity. In the war, after an unrewarding begin- 
ning in the Auxiliary Fire Service, she went into Air Transport 
Auxiliary, and during four years ferried from factories to airfields 
nearly 800 aircraft, British and American, of sixty different types. 
After the war her heart trouble returned, and at the eleventh hour 
she took a ten-to-one-against chance by submitting herself to a 
pioneer operation by a heart specialist in America. Last year she 
flew solo’ again, for the first time for ten years. 

About two-thirds of the story is purely aviation—which, inci- 
dentally, does not mean that the other third is not also eminently 
readable. Miss de Bunsen’s writing has a crisp, professional style 
(she avoids clichés like “unfortunately killed”) and a nice dry wit. 
Above all, though she never seeks to draw morals, her anecdotes 
are by implication full of sound precepts for the aspiring pilot. 

Nowhere in this exceptional chronicle is there any hint of self- 
pity; but only the most unimaginative reader could fail to detect 
in it the writer’s indomitable spirit and courage. R. E. C. 


Home and Away, by John Pudney. Michael Joseph Ltd, 26 Bloomsbury Street, 
London WC1. Price 21s. 
Many will remember John Pudney’s wartime poems. In Home 
and Away, which he subtitles “an autobiographical gambit,” a few 
chapters are devoted to his RAF service, which he began as an 
intelligence officer at St Eval, whence he was spirited away to work 
under the late Hilary St George Saunders, who did so much to 
publicize the RAF war effort. Saunders, according to Mr Pudney, 
. stopped at nothing. He had within a few weeks succeeded in 
creating a special section in Air Ministry in order that creative writers 
should join him. As a civilian, he was able to brow-beat everybody. It 


had become a favourite sport of his to ‘discover’ writers in uniform an 
fish them out to be square pegs in square holes, as he required them 
His section, consisting of himself, a uniformed adjutant and a comedy 
secretary, was permanently in uproar. . . .” 

Mr Pudney’s subsequent movements involved flying at unlikely 
times to even more unlikely parts of the globe. But he was neve 
quite cut off from the nerve-centre. When he was in Malta, “o 
write the official history of Malta at war, as commanded,” tk 
25th birthday of the RAF fell due, and this priority signal west 
out from Whitehall: POEM REQUESTED FROM PUDNEY FOR 25 
ANNIVERSARY, 30 TO 36 LINES LONGISH METRE SUGGESTED. . . -. 

The completed offering, signalled back within 24 hours, appat- 
ently “brought real perplexity to an enemy not at that time dis J 
posed to believe that, with the mastery of the Mediterranean sil 
in the balance, even the British would flash verse at each other. 

After these lively wartime chapters Mr Pudney’s gambit show 
a certain tendency to go round in ever-decreasing circles. 

R. E.C 


Polythene—the Technology and Uses of Ethylene Polymers, edited 
A. Renfrew and Phillip Morgan. Iliffe & Sons Ltd, Dorset House, Stamfor 
Street, London SE1 (New York: Interscience Publishers Ltd). Price 165s 
Illustrated. 
Tue plastics industry is exploring the aircraft components fiele 
to an increasing extent and, conversely, a number of firms 
once specialized in aircraft products in metal and wood are no" 
devoting a proportion of their capacity to plastics fabrication 
Technical executives of all such companies may be interesité 
to learn that this standard work on polythene has now appeatt 
in a second edition. Since the book was first published in 1% 
the rate of technical progress in the field of ethylene polyme 
has been high, and this new edition has involved revision 08! 
very large scale. Under the editorship of A. Renfrew (direct 
of the ICI Plastics Division) and Phillip Morgan (editor of Bri 
Plastics) it presents the work of more than 50 specialist cont 
butors in over 780 pages, plus 93 pages of art-paper plates ani 
numerous text illustrations. 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


“Record” Passenger Loads 

4\N anybody tell me the largest number of adult people ever 
pales in an aircraft? This question is prompted by the claim 
made for Sabena that the recent load of 303 “souls” (including, 
no doub:, a high proportion of infants) uplifted from Leopoldville 
in the Congo Republic by a Boeing 707 is a record. This statement 
js no: qualified in your “Brevities” column of July 22, so it is not 
clear exactly what form of record is being put forward. Does it 
mean a record for a single flight by a civil operator, the largest 
number of passengers ever carried in a Boeing 707, or a world 
record for any type of heavier-than-air operation, military or civil? 

I have no documentary evidence to back the following story, 
but as it was repeated to Allied investigators by Dr Waldemar 
Voigt, chief designer of Messerschmitt AG, whilst undergoing 
interrogation at Oberammergau in June 1945, it probably did 

n. 

oe Voigt stated that during the final collapse of the German 
forces in North Africa in the spring of 1943, one Messerschmitt 
Me323 Gigant evacuated a total of 340 Afrika Korps and Luftwaffe 
personnel in a single mission—120 of them lying side by side in 
the cavernous wing-spar of this six-engined machine. This number 
of men must have resulted in a prodigious take-off weight. The 
normal capacity of a standard Me323D-6 (just entering service at 
this time) was in the region of 37,000lb, from which the weight 
of fuel, etc, was deducted, although the amount of petrol required 
for the hundred or so miles separating Tunisia from Sicily—the 
nearest Axis-held territory—would not have been great. Assuming 
the average weight of those carried to be 140lb, the resulting over- 
load must have been in the order of at least 10,600Ib! In all 
probability, not only were ATO rockets used on this epic flight, 
bat the “Troika” method of towing the Me323 behind a team of 
three Bf110s would almost certainly have been needed to get the 
contraption into the air. 

This really amazing feat has to my knowledge so far gone un- 
recorded in the aviation Press, and it would be most interesting to 
see if any of the captured German documents held in the USA and 
this country can throw additional light on this truly record flight. 

London W5 RICHARD P. BATESON 

German Aviation Research Group of Air-Britain 


Inside the 11-18 

WITH reference to the excellent report “inside the I-18,” pub- 
lished in your July 1 issue, may I voice a few friendly 

comments ¢ 

Firstly, under the heading of “Systems,” I’m surprised to note 
that no reference is made to the first Il-18 which flew to London 
on October 14, 1959, operating the scheduled Aeroflot flight 
SU-031 from Moscow. When it arrived the Shell-Mex & BP 
refuelling men were puzzled to find no obvious refuelling points 
on the wing. On this particular II-18, registered CCCP-75768, it 
seems that the refuelling points were located inside the main wheel 
doors, which, I’m given to understand, are normally closed when 
the aeroplane is stationary. Again, I understand, the doors can 
easily be opened by releasing a manually operated lock. This was 
explained to the gentlemen referred to above, and no further 
difficulties were encountered. 

Secondly, “Development and Record Flying” makes no men- 
tion of the fact that (if it is a fact!) considerable numbers of 
military transport versions of the II-18 were put into service by 
the Soviet Air Force from early 1958 onwards. A photo caption, 
facing page 152 of the excellent book The Soviet Air and Rocket 
Forces, edited by Wg Cdr Asher Lee, and published only last 
year, reads: “the Ilyushin 18 four-jet turboprop, in regular ser- 
vice in military air transport units.” 

Otherwise I’ve nothing to add to yet another Flight masterpiece 
of information on another Soviet-built transport which is currently 
making a great name for itself. 

Nairobi, Kenya DENNIS POWELL 


Britain’s Space Dilemma 
| AM grateful for the references to the British Interplanetary 
Society which appeared in your August 5 issue [Britain’s 
Space Dilemma, by Kenneth Owen] but feel that these may have 
given the impression that this Society has a large number of 
“schoolboy-type members.” In point of fact, the minimum age 
limit of 16 years rules out automatically a large number of school- 
boys, but we are particularly keen to attract technical students 
from the 17-22 years age limit and see no reason why this should 
be regarded as detracting in any way from the opinions put for- 
ward by the Society’s governing council. 
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It is fairly obvious that all technical societies rely to a substantial 
extent upon the introduction of new blood from the following 
generations of students, and any society which does not have a 
certain proportion of members of this category might well soon 
find itself in a difficult position. 

This is not to argue, of course, that there is a straight compari- 
son between a society which has students, including many who 
are studying for its own examinations, as compared with, say, the 
august Fellows of the Royal Society. On the other hand, the 
constant influx of new blood does have the effect of ensuring that 
the organization in question is constantly making endeavours, 
rather than resting upon past prowess. 

As a final matter of interest, the British Interplanetary Society 
has been undergoing a rapid transformation during the past few 
years and the technical content of its members now predominates 
in the ratio of 75:25 per cent. 

As one final comment, surely validity of the points we have 
made in our memoranda rests ultimately on the points themselves, 
and not on the possibility that we may include 20 student members 
of the age 16-17 years? 

London SW1 L. J. CarTER, 

Secretary, The British Interplanetary Society. 

[Kenneth Owen writes: “The point made in the original article was 
that the British Interplanetary Society loses in effectiveness because of the 
general, non-technical part of its membership, whatever the age of 
these members. This is a valid criticism which has been expressed 
privately to Flight by scientific and technical leaders of this country’s 
space effort and by rocket specialists from the USA: for the BIS to 
ignore this and to claim to be a technical or professional society within the 
normal meaning of the term will not encourage the outside support which 
it seeks.”—Ed.] 


The Attentive Ear 


WAS most interested in Air Cdre A. H. Wheeler’s letter con- 

cerning “Noise for Posterity.” I was always puzzled by those 
really keen types, who, though members of the ROC, frankly 
admitted that they couldn’t distinguish one type of engine from 
another. Those that could not were just as puzzled by those who 
could. We had both types on our post during the war. 

Some years ago I was fortunate in being able to watch (and hear) 
“50 Years of Flying” at Hendon, and again at Baginton; and the 
sound of those old engines, so well described by Air Cdre 
Wheeler, brought back many pleasant memories—like hearing a 
beautiful song such as Down at the Old Bull and Bush. 

To be more serious, however, the engines that left the deepest 
impression on me were the Rolls-Royce Condor engines installed 
in the Vickers Virginias—which resembled the distinct beat of 
a single-cylinder side-valve long-stroke Sunbeam motor cycle 
engine. Curiously enough, I heard this distinct beat when five 
ten-engined (four jets) Convair B-36s flew over Billesley Common 
during the summer of 1952. 

Easy to distinguish are the healthy note of aircraft powered 
with Alvis Leonides radials, and the organ note of turboprop 
installations. With jets, as far as I am concerned, it is different. 
The tiny Turboméca Palas installed in the SIPA 200 Minije: 
sounds just the same as the note of a Hawker Hunter or any other 
pure-jet aeroplane. 

Finally, a nature note from Farnborough Air Display 1951. 
While hanging on the railings watching and listening to the blast 
of the Avro Ashton’s four Rolls-Royce Nenes I noticed the suffer- 
ing of some of the people around me. Out on the grass between the 
Ashton and the crowd were a party of sparrows feeding; they 
just couldn’t care less! 

Birmingham 14 Maurice AUSTIN 





FORTHCOMING EVENTS 


. Pescara Aero Club Rally. 
21. Colmar Aero Club: Alsace Wine Rally. 
. Luton Flying Club Display, Luton Airport. 
Oxford Aeroplane Club At Home, Kidlington. 


. Czech Aero Club: World Aerobatic Championships. 
31. Kronfeld Club: Lectures on the Coventry and London 
National Gliding Weeks. 
Sept. 3-5. French and Savoy Aero Clubs: International Centenary 
Rally, Aix-les-Bains. 
Sept. 4. Wolverhampton Aero Club At Home. 
Sept. 5-11. SBAC Disolay and Exhibition, Farnborough. 
Sept. 7. Kronfeld Club: “To over 25,000ft,” by Fit Lt G. Ronde! 
and Pit Off |. Strachan. 
Sept. 8-12. AGARD and Instituto Lombardo di Scienze e Lettere: 
Semi on Propulsion for Astronautics, Varenna. 
Sept. 9-12. Popular Flying Association Rally, Cranfield. 
Sept. 11. International Landing Contest, St Nicholas Maes. 
Sept. 12-16. Institute of the Aeronautical Sciences: Second International 
Congress, Zurich. 
Sept. 12-18. Battle of Britain Week. ; : 
Sept. 14. Kronfeld Club: Film of German World Championships, by 
John Furlong. ’ : oa 
Sept. 21. = Club: ‘Flying in the US Nationals,” by Philip 
Wills. 
Sept. 25. Milan Aero Club: Helicopter Rally. 
Sept. 28. Kronfeld Club: Meteorological Discussion. 
Sept. 26- 
, Oct. 1. AGARD Structures and Materials Panel Meeting, Athens. 
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It is unfortunate that the Bristol 
Type 188 will not be seen at this 
year's show staged by the SBAC. 
At present a static-test airframe is 
at the RAE Farnborough and the 
first specimen, which will bear the 
serial number XF923, is nearing 
completion in a hangar at Filton. 
The photograph on the right was 
taken in this hangar a few weeks ago 


' 


Problems in Fabricating 
the Airframe of the 
Bristol Type 188 


y, 


STEEL FOR 2,000 m.p.h. 


then be said about the Bristol Type 188. This research air- 

craft, designed and manufactured by Bristol Aircraft under 
contract to the Ministry of Aviation, is intended to fly at speeds 
greater than 1,500 m.p.h. on the power of its two de Havilland 
Gyron Junior DGJ.10R turbojets. Other major contributors 
include the Dowty Group, Lucas-Rotax, Goodyear, Solartron and 
Martin-Baker. It is appropriate, however, to note that in this 
aeroplane, above all others built in Britain, the bare hull is of 
extreme technical interest, since it is fabricated almost entirely 
with steel. More than 90 per cent by weight of the entire airframe 
is composed of special steels produced by Firth-Vickers Stainless 
Steels Ltd. Their problems in developing the new materials for 
the 188 can now be told in some detail. 

To unfold this story it is necessary to discriminate between the 
conditions that obtain when a conventional subsonic or low 
transonic aircraft is considered and those appropriate to an aircraft 
of this performance. Of these, by far the most important are the 
effects of temperature on the aircraft. Parts of the structure of the 
188 experience temperatures upwards of 250°C under the com- 
bined effects of kinetic heating and the heat generated by the 
engines and other installations. When the full variation of 
atmospheric conditions of the intended flight plan is taken into 
account, temperatures of about 250°C are likely to endure for such 
periods that the thinner portions of the structure will reach a 
steady condition. Thus it will be possible to explore structural 
behaviour under both transient and steady heating conditions. 

Material Selection Under such conditions, the use of 
aluminium alloys is manifestly inadmissible, since on the counts 
of both specific strength and specific stiffness their performances 
would have decreased markedly from the room temperature levels 
to a stage where efficient structural design is no longer possible. 
Hence the major structural material was clearly one of the varieties 
of stainless steel, because carbon and low-alloy steels pose for- 
midable questions of manufacture, condition of supply and 
protection against corrosion for the service of the aircraft. At the 
relevant time, indigenous production supplies of the sheet form of 
titanium were restricted to the commercially pure varieties; British 
alloy steel materials were still in the development stages and 
foreign supplies barely out of them from such aspects as demon- 
strated consistency, adequacy of sheet size, thickness, tolerance 
and flatness. 

The importance of the sheet form of material as constituting the 
envelope surface of any aircraft needs no emphasis. While the 
large integrated sheet-manufacturing facilities of the suppliers of 
aluminium alloys were probably planned against the stress of war- 
time exigencies of supply of aircraft sheet material—to switch 
post-war to an inversion of the ratios of aircraft to commercial 
utilization—the stainless-steel industry planned its corresponding 
sheet plant almost wholly against commercial applications, 
probably mostly in the softer forms. Generally speaking, that 
industry’s major aircraft specialization has probably been the 
supply of the bar and forging forms of material, for use in gas- 
turbine engines. Thus, the requirement for relatively small 
quantities of specialized forms of their sheet materials represented 
a considerable disturbance of their normal commercial activity. 

The choice of the particular variety of stainless steel to be used 


| N our issue of December 11 last we published all that could 


had to satisfy the following criteria: the highest possible elastic 
modulus, to safeguard structural performance in overall stiffness 
and in local stiffness in the design of compression structure; highest 
possible strength, consistent with reasonable ductility and freedom 
from stress-corrosion troubles; reasonable uniformity of mechan- 
ical properties as between longitudinal and transverse directions of 
loading and also as between loading in tension and compression; 
simplicity of any heat-treatment procedures necessary to restore 
adverse effects of cold-working consequent upon manipulation in 
aircraft fabrication processes; availability of reasonably large sizes 
of sheet, to avoid unduly high numbers of joints, with a good 
standard of flatness, of surface finish, and of conformity to closer 
tolerances than are commercially acceptable; and minimum 
possible drop in properties at the operational temperatures 
involved. The procedural difficulty that no suitable national 
material specifications existed and that special inspectional controls 
would be necessary was accepted as appropriate to such a research 
aircraft. 

Precipitation-hardening stainless steels were still in their 
infancy in this country, and consideration of them was necessarily 
limited. Of the remaining materials, the complex 12%, chromium 
stainless steel of the FV.448 type—originally developed as 4 
creep-resisting steel for gas turbines—will meet most of the 
above requirements handsomely, but considerable difficulties 
arise in the manufacture of flat sheets of a sufficient size and ina 
very high strength heat-treated condition. Very little forming 
can be done in this hardened condition, and stretch flattening 
is impossible. The surface finish of the sheets as received is that 
appropriate to a hot-rolled, hardened and tempered steel product 
necessarily manufacturer as individual sheets, and the flatness 
is only just adequate after hammer-flattening by the maker. 
Nevertheless, this steel is most attractive structurally, and hence 
it has been used wherever these limitations are acceptable. For 
some parts it is regarded as machining plate stock, to be sub- 
sequently milled and ground as appropriate to achieve the 
necessary close tolerances. Where thinner forms of this FV.448 
material are applicable they are manufactured by the normal 
hot- and cold-rolling processes, with intermediate stretching 
the appropriate stages to achieve the best flatness, prior to heat- 
treatment in vertical ovens. Even these thinner materials art 
sometimes skin-ground all over before use. 

For the major outside envelope of the fuselage structure, where 
double-curvature forming is involved, it was decided that FV.448 
steel would be unsuitable. Eventually the conclusion was rea 
that it was essential to utilise the inherent advantages of a cold- 
rolled form of material for this duty, and a titanium-stab 
18% chromium, 9% nickel steel (Firth-Vickers FDP) wa 
chosen for such duties, accepting its somewhat less satisfactory 
physical properties. 

However, merely to say that plate and sheet materials for pat- 
ticular areas of application could be then selected on such gener 
considerations would convey a very inadequate idea of the techni- 
cal effort which necessarily still required to be devoted by 
Bristol Aircraft and Firth-Vickers to the detailed assessment 
the strengths of the material to be used in the stuctural desigt 
calculations. In the initial stages the airframe designers drew 
very heavily on the accumulated experience and data available 
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from the laboratory facilities of Firth- 
Vickers, in respect of the general charac- 
teristics and potentialities of the various 
materials under scrutiny. The second 
stage became one of assessing how the 
detailed properties would be influenced 

the particular manufacturing methods 
to be adopted, and most of this work was 
carried out at Filton. 

The FDP hard cold-rolled material 

furnishes a good example of the care 
necessary to achieve the desired results. 
This steel exhibits some directionality in 
elastic properties, particularly in regard 
to proof stresses in compression and 
tension. Although for many applications 
this difference is of no concern, airframe 
design requirements are such that it had 
to be extensively investigated, and an 
improvement was obtained by heat-treat- 
ment at 450-550°C. 

Again some very detailed knowledge 
of thickness tolerances being achieved 
on sheet and strip was desirable, in order to safeguard 
weight. This was only to be achieved by Firth-Vickers 
taking measurements during representative production runs for 
Bristol to assess statistically, before the full quantities of material 
could be ordered with assurance. Moreover, uniformity of 
mechanical properties depends on close control of thickness toler- 
ances, since these govern the amount of cold-rolling applied. It 
was necessary to investigate the metallurgical and strength 
characteristics appropriate to the hardened and tempered sheet 
and plate form for use as machining stock, earlier production of 
this steel having been confined to bars and forgings. Apart from 
the establishment of typical design strength and modulus values 
under conditions of both tensile and compressive loadings in 
both directions, decisions were taken regarding performance under 
combined stress and corrosion, the best heat-treatment to ensure 
a safe metallurgical condition and the precise composition to be 
adopted in order to keep the hardness of the welds down to a 
reasonable level. In fact, a carbon content somewhat lower than 
that customary in the bar and forging form became a special 
requirement for the sheet and plate form and a different heat- 
treatment had to be used. With FV.448 it was proposed to apply 
a stress-relieving treatment as a last operation before component 
assembly, to counteract the effects of cold-work during manu- 
facture and to realise by selection the best possible elastic modulus. 
So here again there was the situation that material was to be 
supplied in one condition to be utilized in a slightly different one. 

Achievement of the necessary standards of flatness for the 
machining operations was no small matter either. It was soon 
established that the normal methods of manufacture did not yield 
an acceptable standard and that, as FV.448 is a stiff material, 
stretch-flattening was not a practicable proposition. Roller- 
levelling yielded some improvement in converting sheets as hot- 
rolled and heat-treated into a shape with less random buckling 
and with more nearly uniform curvatures, but the degree of 
flatness was still inadequate. After much experimentation by 
Firth-Vickers, one of their parent companies — English Steel 
Corporation—and a specialist equipment manufacturer, Messrs. 
Joshua Bigwood, this problem was solved by adopting some of 
the techniques of armour-plate manufacture, mainly a combina- 
tion of hardening and tempering by dipper-grid and block 
methods, with subsequent hammer-flattening. (An interesting 
sidelight is that no specification for aircraft sheet material has 
ever contained any quantitative requirement for flatness as a 
characteristic, but here it was necessary to evolve one—in terms 
of both general and local flatness—in order to safeguard the 
interests of both firms.) A later innovation was the introduction 
by both companies of ultrasonic methods of inspection of the 
unusual form of plate material, in order to ensure regularity of 
metallurgical cleanliness. 

In the form of rolled bars with FV.448, composition is pre- 
eminently suitable for the general needs of Type 188 aircraft. 
Fortunately in this instance the peculiar difficulties associated 
with the sheet form do not apply. In bar form, it is the 18/8 
material that is of limited application—the strength being that of 
the softened condition—to those parts where compatability with 
the corresponding sheet form, low magnetic properties, higher 
corrosion resistance or more ready weldability is desirable. Thus 
FV.448 is chosen for the majority of parts produced from bar 
Stock, including fasteners and in a wide range of sizes from 

billets” for subsequent working at about 3in diam down to wires 
of about 0.lin diam. 

Beyond the use of FV.448 bar material in the general strength 
Tange of 70-85 tons/sq in, the 188 was considered to justify the 
7 of ultra-high-tensile low-alloy steels, in the strength ranges 
100 and 110-120 tons/sq in for bolts, bolt-like parts and special 
orgings. The particular virtue of ultra-high-tensile steels may 
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Perhaps the longest single steel forging 
yet produced for any aeroplane is the 
188 keel boom, which runs axially down 
the lower centreline of the aircraft. 
The finished boom is depicted at right; 
on the left it is seen on a special spar 
mill in its rough machined condition 


be expressed as high strength for weight or bulk; for example, 
their use for bolts in lugs and fittings reduces the size of the 
fittings also, and saves weight as well as room. While the FV.448 
bar material was supplied directly by Firth-Vickers, they arranged 
the supply of the forging form and of the u.h.t.s. in both bar and 
forging form from their parent companies, E.S.C. and Firth 
Brown. 

Some of the forgings are somewhat unusual and merit a little 
description. As might be expected, the inner wing is very thin 
and an unusual method is used for the transfer of the loads from 
the outer wing across the engine nacelle. The mid-section of each 
nacelle consists of three machined cylindrical forgings of FV.448 
steel bolted together as in the illustrations overleaf. These forg- 
ings were specially developed with Firth-Vickers and Firth Brown, 
and are believed to be the largest aircraft steel forgings made to 
date. The weight of each as forged is between 3 and 4 tons, and 
as supplied “gashed” is about 21cwt (2,352Ib). Inspection at Firth 
Brown for the detection of any irregularities is most comprehen- 
sive, including ultrasonic, electromagnetic and chemical etching. 
Finished weight for the three forgings after final machining varies 
between 171 and 270lb. 

The Type 188 utilizes what are believed to be among the first 
ultra-high-tensile steel forgings to be embodied in a British air- 
craft. These are in 110-120 tons/sq in material in a composition 
generally similar to EN.40C, and are made by Firth-Derihon. 
They form the attachments for the outer wing and are pocketed 
into the nacelle. A group of them is shown below. 

Another somewhat unusual forging in FV.448 is used for the 
keel boom of the aircraft, and here the problem is one of length 
required in relation to heat-treatment equipment available and 
the achievement of a straight forging after the heat-treatment 
processes. In its final form for incorporation into the aircraft, the 
length required is a little short of 27ft, and the thicknesses of the 
angle-section vary from 0.45 to 0.lin and from 0.3 to 0.lin on 
the base and vertical flanges, the maximum corresponding flange 
widths being of the order of 3in and 4in respectively. 

Making allowances for clamping and location during machining 
(as shown in the photograph of the miller), for the extraction of 
test pieces and for extra length required for manipulation during 
manufacture at English Steel Corporation, the original length is 
some 39ft and the original section is 4in by 3}in, locally reduced 


The Type 188 will have a multi-spar wing, and the booms 


in the outer panel will be secured to the nacelle through 


these forgings in ultra-high-tensile steel 








STEEL FOR 2,000 m.p.h.... 


to match the capacity of the resistance-heating equ_pment avail- 
able. Rolled bar is used as the stock and the hardening operation 
is conducted in a tunnel furnace specially constructed by E.S.C., 
the main heating being by resistance-heaters arranged round the 
tunnel walls. Straightness is maintained by a load hydraulically 
applied to the bar in its expanded condition and maintained until 
it has cooled below its critical temperature. For tempering, the 
auxiliary resistance heaters are not used, the sole source being 
resistance-heating of the bar itself; the same hydraulic loading is 
used to maintain straightness. 

Early in the development of the Type 188, serious consideration 
was given to the choice of materials for the various forms of 
fasteners required. In particular, it was desired to attain for the 
strength of solid rivets a considerable advance on the 35-45 tons/ 
sq in typical of materials conventionally used for the joining of 
ferrous materials. After trials of several possible materials it was 
found that FV.448 performed very well in the fully hardened 
and tempered conditions at 70-80 tons/sq in and that the rivets 
could be set relatively easily by squeeze or percussion method in 
sizes up to ;yin diam. The limitation was in the load that could 
be applied and the ease and accessibility with which it could be 


Each engine nacelle is more than 35ft in length, and has a diameter a 

fraction of an inch greater than the 45in maximum width of the fuselage. 

In this photograph two erection fitters are working on the forged 
mid-section seen in detail in the illustration above 
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The mid-section of each nacelle consists of three machined cylindriegi 

forgings of FV.448 bolted together. The assembled forgings are seen» 

far left; the other photograph depicts a single forging in the aS-supplieg 
“gashed” condition (see text on previous page) 


brought to bear. For applications where accessibility did py 
permit the loads required for solid-riveting to be applied, Brow, 
Bros Hi-Shear rivets were selected for their easier setting charg. 
teristics. These also were machined from FV.448 bars or mo 
in a range of sizes from jin to ;4in diameter; for their Collars th 
special titanium-bearing 13 per cent chromium steel Firth-Vicker 
FI (G) was adopted. This steel had been specially developed for 
go.f-club heads, and has excellent formability. 

Frequently the criteria of performance for the needs of th 
specialist fastener manufacturer are additional to those for th 
manufacture of the aircraft itself. This was illustrated in the Sup- 
ply of coils of wire for the three-piece “blind” fastener selected 
Aviation Developments “Jo-bolt.” In order for the manufactur 
of the bolt and nut portions to be undertaken in FV.448 ygj 
the same high-speed cold-heading machines as are used fo 
orthodox alloy-steel materials, it was essential to control yey 
closely the strength and condition of surface finish and of jx 
lubrication. To achieve this control, close liaison was necessary 
with Firth-Vickers, who supplied the cogged billet, with Mess: 
Hemmings—the specialist wire-drawer—as well as with Aviation 
Developments. Similar considerations prompted the supply of 
3in billet material from Firth-Vickers of FV.448 and from Firth 
Brown of the ultra-high-tensile steel to Unbrako Socket Screw 
for the manufacture of the many special bolts and screws required, 
In view of the importance they attach to surface finish and jt 
final lubrication and of the close tolerances they require for bol 
and screw manufacture, their practice is to undertake all fin 
rolling and drawing operations in their own mills. 

Type 188 utilizes austenitic stainless-steel piping for the con- 
veyance of hydraulic power to its undercarriage units, flaps and 
power-operated controls. Mainly it is in the soft condition but, 
where geometry permits, a harder-drawn variety is used. The 
main needs are resistance to high working pressures, good fatigue 
performance under pulsating pressure, minimum weight and ease 
of manipulation. To provide the best performance a very high 
standard of finish—both in the bore and externally—and close 
adherence to minimum tolerances is the primary requirement. 
While the achievement of this desirable standard has been a 
matter for detailed discussion with the specialist tube makers 
Accles and Pollock—since it is largely the final tube-drawing that 
conditions these factors—it might be mentioned that they work 
from hollows extruded by Chesterfield Tube Co, it is believed 
from Firth-Vickers FDP austenitic stainless steel. 

Materials Development. Extraordinary difficulties are faced 
by the aircraft manufacturer in adapting new materials to the 
specialized design requirements of a Mach 3 aircraft. Having 
chosen a material on the basis of such evidence as is available, 
often incomplete at the time, production and fabricating exper- 
ence must be obtained by a series of carefully planned develop- 
ment trials. In this instance there was little previous experience 
of producing and handling high-strength steels in the form of flat 
sheets. The choice of FV.448 on the basis of its physical properties 
gave rise, later on, to some manufacturing difficulties in regard 
the flat rolled products but proved to be an admirable decision in 
other ways. 

Firth-Vickers’ technical advisory staff was greatly involved m 
this work. The contribution they made might have been described 
at times as a form of negative salesmanship, since every conceiv- 
able limitation of the chosen stainless steels was brought forward 
and thoroughly investigated, at Filton or at Sheffield. As with al 
such projects inevitably a stage is reached when the teams find 
themselves committed to a particular set of manufacturing pro 
posals. Notwithstanding that improved materials might be coming 
along in the steelworks, under the stimulus of the limitations 
revealed by the early trials, these must be put aside. In this sense 
the high-strength stainless steels FV.520 and FSM.1 wer 
developed by Firth-Vickers as a direct consequence of the decision 
to go ahead with the T.188, and the experience gained in thee 
development trials, but when they were perfected it was too lat 
for them to be incorporated in this aircraft. 

How about our first supersonic airliner?—Ed. 


US RESEARCH FIRM’S LONDON BRANCH 


Te meet the needs of a number of American manufacturers wit 
European interests, Northern Research & Engineering 
poration, of Cambridge, Mass, have opened a research and dev 
ment office in London—at 195 Knightsbridge, SW7 (Ka 
bridge 3711). The new branch—which is under the direction 
Dr D. G.Wilson, will engage in applied research, product develop 
ment and related technical market research, and will provide tech- 
nical liaison services for both US and European clients. 
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0) Straight and Level 


harder and harder to find new 

angles in their advertising. Apart 
from reputation and cabin service—and 
there is precious little difference even 
in these respects between one airline 
and another—they all offer the same 
product, air travel, to people who for the 
most part don’t know the difference 
between a DC-8 and a trilby hat. 

To avoid exaggerated claims and 
gimmicky angles, which tend to degrade 
advertising and sometimes even to 
offend other airlines, why don’t they all 
get together and launch a consolidated 
advertising campaign? There are plenty 
of precedents—the brewers do it, for 
example. 

A carefully directed programme of 
joint airline advertising could propagate 
widely the fundamental benefits of air 
travel—speed, comfort, convenience— 
to a vast untapped market that is still 
surprisingly unaware of how easy and 
cheap it now is to go by air. And such 
a campaign would not only save money; 
it would moderate the present emphasis 
on “quality competition” things like 
magnificent cabin service, which Mrs 
Jones of Chorley Wood doesn’t want 
anyway. 


ii airlines seem to be finding it 


. * * 


Talking about sales promotion, have 
you noticed the emphasis that the 
British Aircraft Corporation are putting 
on the rear-engined feature of their 
Super VC10/VC10/VC11/BAC-107 jet 
transport family? The implication is 
that jet airliners with engines mounted 
elsewhere are rather démodé and 
inferior. Which, I suppose, is in fact 
the case. 


® Commenting some time ago on the 
cancellation of Blue Streak as a weapon, 
I asked: “Do we just say ‘Oh well, no 
one could have foreseen that a fixed 
deterrent wouldn’t deter’?” I acknow- 


ledged that J didn’t foresee it; but I 
asked—I still think quite reasonably— 
who in the Defence Ministry ought to 
have foreseen it? 

Well, a friend of mine has just turned 
up a leading article published in The 
Manchester Guardian (as it then was) 
for November 26, 1957. Extracts :— 

“A much more serious problem will be 
that of defending [a fixed missile buried 
in the ground] against the possibility of 
surprise attack from similar Russian mis- 
siles, which are already well advanced .. . 
When planning a programme which may 
take a decade to carry through and which 
will have to last another decade at least 
after that, it is well to credit the other side 
with the capacity to develop fast. Granted 
this, it must be asked whether weapons in 
such a narrow stretch of land as the United 
Kingdom can be protected indefinitely . . . 
Unless we .are sure that they can be, the 
case is strong for ballistic missiles dis- 
persed . . . in submarines.” 

When you think that the Guardian’s 
article was published more than two 
years before Blue Streak’s cancellation, 
and that it was presumably written 
without access to the facts and secret 
information available to the Ministry, 
it makes you wonder at the expertise of 
our experts. 


@ “Nairobi, August 9, Reuter: A 
private plane just missed a crowded bus 
when it landed on a road 50 miles off 
course near here today after a tin of 
salted peanuts placed near its magnetic 
compass caused a 35 degree error.” 


@ Earlier this summer a small aircraft 
crashed in Bolivia. One man walked for 
44 days to get help for the other two 
injured occupants. A Bell 47G heli- 
copter of British United Airways even- 
tually rescued them. Here are some 
excerpts from the report to head office 
of the French helicopter pilot (“R” is 
his engineer) :— 

“On arrival to Villa Montes a crowd 


Why doesn’t the 
USAF get some more 
barbers? It’s a bit 
much keeping those 
chaps waiting like 
that. But wait—they 
don’t want a haircut 
anyway. According to 
the caption supplied 
by the news agency 
“wherever one USAF 
Strategic Air Com- 
mand crewman goes, 
all his fellow crew- 
men have to go too.” 
They are allowed to 
be separated from 
their mates for no 
more than three min- 
utes, “and then only 
with special permis- 
sion.”” Nurse! another 
sedative, please 


were waiting for us and a big cheer was 
raised. After shaking hands with the men 
and kissing all girls between the ages of 
12 and 30 we start to assemble the heli- 
copter .. . The following day I flew to 
the site of the accident. As you know, 
I am the master of understatement and I 
found the landing area, located on a ridge 
12,173 feet high and 41 feet wide, com- 
pletely enclosed by trees. These trees 
helped to stop the rotor after cutting the 
engine. I took off quite easily with the 
two injured men on board by pulling with- 
out difficulty at all 4,100 r.p.m. When 
landing at Villa Montez like a hero, ‘R’ 
and myself were raised on dozain people 
shoulders and went around the pueblo aux 
cris de Viva Bernadito! Viva Marcelito! 


“Modestly yours, ‘M’.” 


@® “Trans World Airlines will convert 
six of its 1,649 passenger aircraft to all- 
cargo air freighters . . .-—Thesbac, the 
SBAC bulletin. 


@ Ivor Gregory, BEA’s chief main- 
tenance engineer, and recently elected 
president of the Society of Licensed 
Aircraft Engineers, is to be found at 
weekends working under the orders of 
his own second-in-command, refurbish- 
ing veteran aeroplanes of the Nash 
Collection. 

A charge-hand and a group of volun- 
teers is allocated to each aeroplane, and 
already the Camel, Fokker D7, Avro 504 
and Bleriot XXVII (“Racer”) are look- 
ing very nice. The aim is to restore 
them to a good exhibition standard, 
though not to fly. The collection is 
housed in one bay of the London Air- 
port engineering base of BEA. 


@ The Marker, journal of the Path- 
finder Association, suggests that RAF 
crews going to America for bombing 
competitions might first be inoculated 
against starlet fever. [Hon readers: 
O-o0-0-0-h! ] 


@ BOAC says that it has now disposed 
of all its surplus piston-engined aircraft 
—which is a very good show indeed. 
But may we now please be given the 
prices for which they were sold? There 
is no way of telling from the latest 
Report and Accounts. 

It might possibly have prejudiced 
further sales if prices of transactions 
had been disclosed as they were com- 
pleted. But there can be no cause for 
coyness when all the deals are com- 
pleted, can there? 


Uplift 
@ “The CAB has received a com- 
plaint from International Latex Corp 
that Aaxico overcharged it for a ship- 
ment of 292 cartons of brassiéres air- 
lifted from Atlanta to Philadelphia in 
1957.”—From US Aviation Daily. 
RoGER BACON 











272 


Light aircraft and heli- 
copters, as well as cars, are 
catered for at the Airfield 
Filling Station on the Yar- 
mouth road at Caister-on- 
Sea, Norfolk. The proprietor, 
Mr Gordon Wright, operates 
the two Auster 5s of Anglian 
Air Charter on pleasure 
flights from the adjoining 
North Denes aerodrome 


Sport and 
Business 


SOUTHERN AIR TRAFFIC CONTROL CENTRE does not 
wish to be told the whereabouts of private pilots crossing the 
London control zone in VMC. Position reporting of light aircraft 
under these conditions is an embarrassment which the Centre 
would rather avoid. These startling observations were made by 
a group of four senior air traffic control officers at a well-attended 
discussion on air traffic in the London control zone held at Fair 
Oaks on August 10. 

The controllers were continuing their praiseworthy campaign 
of discussing with private pilots in the London area the problems 
of air traffic control as they affect light aircraft. But it became 
clear during question time that many matters affecting the safe 
conduct of private pilots in and around the vicinity of the zone 
have still to be resolved. Mr G. W. Monk, divisional air traffic 
control officer at the Ministry of Aviation Southern Division 
headquarters at Heston, agreed that a common frequency which 
could be used by all private pilots was becoming desirable and he 
said also that the division would like to see it possible for private 
owners to fly into any aerodrome, including LAP. 

Without trying to lay down any special rules for flight in and 
around the zone other than those contained in Air Pilot, the 
control officers made the following suggestions: If a private pilot 
was in any doubt about his position or if the weather was becom- 
ing IMC in the zone he should turn about and leave the zone as 
soon as possible. Only if flight under 2,000ft and within 5 miles 
radius of London Airport was contemplated should a radio call be 
made giving a private pilot’s course and intentions. However, 
on occasion it might be possible by calling London Airport tower 
on 119.2 for a flight to be cleared overhead. This would be 
particularly convenient on a direct flight from, say, Fair Oaks to 
Elstree or Panshanger. 

The problem of near misses also came under discussion and 
the officer responsible for this side of air traffic control within the 
Division, Mr R. Manger, was closely questioned about spurious 
near-miss reporting by captains of commercial aircraft. He said 
that it was apparent from reports submitted to the air miss panel 
that pilots’ opinions of the distance by which they were separated 
were widely divergent. But he emphasized that this was a subject 
which was receiving increasingly close attention as commercial 
and military aircraft became larger and faster. It was most 
important for private pilots flying in the control zone to remember 
how busy were the crews of big airliners on the final stages of the 
approach into London Airport. 

Fair Oaks free lane to the south in IMC has, incidentally, 
recently been re-routed. The route along the Woking - Guildford 


Latest product of the Schleicher glider factory at Poppenhausen, home 
of the capable Ka-6 range of sailplanes, is the 15-metre K-8. A gliding 
ratio of 26-28 at 75 km/hr is claimed 


FLIGHT, 19 August 19 





RETROSPECT 
From “Flight” of August 20, 1910 


Wynmalen Among the Trees. Leaving Mourmelon with the intentigg 
of flying to Nancy on the 10th inst. on his Henry Farman, Wynmales 
was overtaken by the fog and rain when flying at a height of 
metres. He descended to 50 metres, with the intention of | 

finding the ground unsuitable, determined to go on. Be 

get up again, however, he found himself entangled in the 

poplar trees. Fortunately, he was seen and soon rescued, 
having a scratch. Later, the mechanics arrived and took 

to pieces, and transported it to Chalons on a motor car 





railway, which previously indicated the track to be followed, has 
been replaced by a lane from the airfield south-west to Brook- 
wood cemetery and thence south to the Guildford gap or over 
the Hog’s Back. This is to avoid conflict with traffic from Wisley. 


AUSTRALIA has so far lagged in the development of business 
flying, partly through the very cheap fare rates on airlines and 
partly [an Australian correspondent reports! through the con- 
servative outlook of business executives. The first firm really w 
get into business flying here, apart from Associated Airlines 
(referred to later), was a company which has made a lot of money 
producing powered lawnmowers—Victa Consolidated Industries 
of Sydney, which has been operating a Colonial Skimmer 4 and 
a Cessna 182. The Cessna has been proved to be cheaper than 
an airline ticket. 

A Lockheed JetStar will be ordered by Associated Airlines of 
Melbourne for Australian operations if the Department of Civil 
Aviation will permit internal operations by a jet aircraft. This 
company is a subsidiary of Consolidated Zinc Corporation (an 
Anglo-Australian concern) and Broken Hill Pry. At present it 
operates a Friendship, on charter from TAA, and its own Heron. 
The Friendship is too big and the Heron is rather slow. The 
Australian DCA has for several years banned jet airliners for 
domestic operations on the grounds that Australian airports wil 
not stand the regular operation of aircraft with such high tyre- 
pressures. This argument is being used against the JetStar, but 
it is understood that the Department will be pressed very hard to 
permit operations of an aircraft which will hardly be used more 
than a few hundred hours a year. 

Associated Airlines are very interested in the Aero Commander 
or Piaggio P.166 as a second string to the JetStar, but the main 
battle today is to get approval for the JetStar. Should DCA block 
this type until internal airline operations of jets are permitted 
(say 1964-5), Associated would be interested instead in the 
Grumman Gulfstream—but unfortunately the tyre pressures are 
similar, and the ban could cover this aircraft also. - 

Business interests have been watching the experience of a civil 
engineering contracting firm, Thiess Brothers Pty Ltd, which has 
for some months operated a Beechcraft 18. This firm uses it for 
executive transport to the Snowy Mountains Hydro Project 
other big jobs, but also uses it for freighting machinery. 
big engineering firm, but this time an American one, Utah Con- 
struction, uses a Cessna 310 part-time for executive flying, pet 
mitting the Melbourne firm which flies and services it to us¢ 
also on charter. : 

Australia is in the peculiar “tage of being intensely interested 
in business flying but just waiting for the other fellow to take the 
plunge. Where is the British industry in all this? de 
Havilland have a Dove on demonstration to business firms here, 
and that is all. 
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efforts of planners are not confounded to some extent by 

the subsequent actions of operatives. This is certainly true 
of commercial aircraft: the larger and more complicated the 
aeroplane, the more the planners have to plan, and the more 
chances there are for misapplications to take effect down the 
line of operation. : 

Perhaps the most serious consequence of inadequate planning 
is the problem of availability of aircraft parts. The two customers 
most experienced in British aircraft after-sales are the corporations, 
and they agree that the parts picture, although improving, is still 
far from satisfactory. 

Every airliner carries on board a variety of consumable or 
replaceable items—fuel and lubricants, food and beverages, 
mechanical parts. The supplies of fuel and food are obviously 
well under control; it is unusual to hear of an aircraft being 
delayed by a shortage of either. The same cannot always be 
said of parts, which are fed to the operators through a supply 
system vastly more complex than that established by the oil 
companies. The corporations, therefore, take their cwn precautions 
against the risk of services being delayed by parts shortages. Initial 
parts-provisioning is the responsibility of the planning depart- 
ments of the engineering divisions, whose representatives work 
in close liaison with the manufacturers. 

Support Planning. Following a board decision to purchase 
a new aircraft, a budget plan is prepared, which embraces the 
costs of the aircraft, customer-furnished equipment (radio, galley, 
chairs, etc.), and “support.” This last term covers the cost of 
parts required for the maintenance of the aircraft and for the 
repair and overhaul of components. The budget plan allocates 
the expenditure to be allowed for initial parts-provisioning which, 
in the case of BOAC, approximates to 18 per cent of the cost of 
the aircraft, engines excluded. The purchase of the special equip- 
ment required to implement the corporation’s policy of over- 
hauling their own components may result in a more costly support 
programme than that of BEA. 

Parts Breakdown. The initial requirement of parts is prepared 
from a detailed assessment of each group and system in the new 
aircraft, which is broken down by specialists into the basic air- 
frame; systems; radio; electric power; instruments; powerplant; 
and tools and equipment. Spare parts are classified as Repairable / 
Lifed or Rotable, Repairable/On Condition or Re-usable, and 
Consumable or Expendable; e.g., engines, wing-tips and fairings, 
and seals and hardware respectively. 

Spare Engines. Particular attention is paid to the initial 
Provisioning of engines, because the prime mover accounts for 
20 per cent of the price of the aircraft. Too few spare engines 
may ground an aircraft in the back of beyond, and too many can 


[tors are few fields of human enterprise in which the 


The big Boeings provide the incentive . . . for pooling resources in 
@ big way.” A BOAC Conway-powered 707 turns out over New York, 
one of the points on the corporation's routes where, by parts pooling, 
it can be sure of the immediate availability of engine or airframe spares. 
In the heading picture, the engine bay of BOAC’s base at London Airport 
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overload the budget by multiples of £50,000. Because the corpora- 
tions are, as a rule, the first operators of a new British aircraft 
and/or engine, there must be careful phasing of their spare-engine 
programme in relation to engine development. From the start 
of operations, engine overhaul life and aircraft utilization are both 
increasing, whereas the turn-round time at engine overhaul is 
decreasing (for example, 300-2,000hr, 0-3,750hr and 10-4 weeks 
respectively). The object, therefore, is to strike a mean throughout 
the development period, and to prepare for the worst condition, 
which should occur at maximum aircraft utilization. 

The planned float of engines includes the requirement for 
scheduled changes, plus an allowance for unscheduled changes, 
with the addition of a small fleet reserve to be held at base for 
emergencies. The positioning of engines at oversea stations is 
regarded as an insurance premium, the cost of which has to be 
compared with the cost of delay caused by engine unserviceability. 


“Flight” photograph 








Accent on the Unexpected . . . 


Primary factors which govern the location of engines at route 
stations are: the frequency of aircraft calls, the discomfort of 
passengers delayed in the tropics, and the distance from base of 
a terminal such as Sydney. In relating the demand for replace- 
ment engines to the frequency of aircraft calls, BOAC were 
probably the first airline to apply the queueing theory to their 
spares planning. A simple everyday example of this theory in 
practice can be seen in Piccadilly Circus Underground station. 
Facilities of a certain kind are provided in two exit subways, 
Regent Street North and the Haymarket. The frequency of 
calls is probably greater at the first and the turn-round time 
longer at the second. The London Transport planners appear 
to have made a remarkably accurate assessment of demand for 
the Regent Street facility, but they have not been so successful 
on the Haymarket side, where a queue may sometimes be observed. 
BOAC have not however extended their application of the 
queueing theory beyond engines, and it has been left to TWA, 
enthusiastic supporters of BOAC’s idea (see Flight, October 30, 
1959), to cover similarly the complete range of rotab!e components. 

Lifed Components. The initial quantities of the other lifed 
components, 400-500 in number, are provisioned by a formula 
which is related to the maintenance check and overhaul cycles, 
and includes a casualty allowance to cover route positionings. 
Although barely 4 per cent of the 25,000 items in the Comet 
support programme are in the repairable category, these 1,000 
items account for 70 per cent of the cost. Computer provisioning 
may therefore be inevitable, in order to achieve the degree of 
accuracy that is essential in this expensive business. 

Data Processing. Neither corporation has so far adopted 
ATA 200 or any other data-processing procedure in their parts 
systems, although BEA are preparing to introduce a punched- 
card system (probably during this coming autumn) which will 
cover 130,000 live items, including equipment and raw materials. 
BOAC have similar plans in hand, and both corporations are 
probably ahead of nearly all their suppliers in this respect. Hopes 
are expressed that a combined start can be made by suppliers 
and operators together, with the D.H.121 and the VC1O0. 


Supply. Once the initial float is in position—which should 
be before final delivery of the new fleet—stock replenishment 
of repairable components will rarely be necessary, assuming no 
interim life changes, as (apart from the occasional scrap) these 
units will be overhauled to full life each time. It is of the utmost 
importance to commercial operators that stocks of consumable 
parts are replenished by the manufacturers at a guaranteed rate. 
Bin levels are related to operator’s consumption and to the 
replenishment rate from the manufacturer. This is comparable 
to the cistern in a house; cisterns would have to be considerably 
larger if immediate replenishment was not guaranteed. The cor- 
porations would like to see their buffer stocks of consumable parts 
set at a level based on one month’s average consumption. That 











which they serve their customers at London Airport 


some of the manufacturers experience difficulty in Maintaining 
an adequate rate of replenishment is proved by the necessity fy 
the corporations to raise their buffer levels for certain items » 
as much as six to nine months’ stock. 


Crash Action. A thorny problem to all parts planners jg , 
crash—excluding, of course, the total write-off, where there jg py 
problem. The initial support programme does not allow for ap 
aircraft being broken or dented, although this may occur in any 
airline. It is the manufacturer, then, who has to provide the crash 
support, the cost of which would as a rule be covered eventually 
by insurance. The operators are naturally anxious to have a broken 
aircraft returned to service as quickly as possible, and no effon 
is spared by British manufacturers to achieve this purpose, Jp 
spite of the severe restrictions imposed by finance, Bristol, dé 
Havilland and Vickers provision substantial crash-inventories of 
major items in anticipation of breakage. The Americans have ap 
advantage in their capacity to meet at short notice emergency 
demands which have not been forseen. Shortages do unfortunately 
cause hold-ups to repair programmes and, rather surprisingly 
sometimes turn out to be minor items such as special bolts, 


Common Pool. An aid to economy in the support programme 
is the establishment of a co-operative pool to share insurange 
positionings on common parts. It is plainly foolish for two o 
more operators to position identical components at the sam 
station on a “just-in-case” basis. Most operators and manufa- 
turers nowadays appreciate the futility of such extravagence, and 
both corporations co-operate actively with other operators who 
share their routes and have common equipment; this is don 
through the European Purchasing Committee and similar associa- 
tions. The big Boeings provide the incentive, as well as the 
opportunity, for pooling resources in a big way, and there would 
appear to be a good case for a concerted application of the 
queueing theory at the stations served by the several operators 
of this aircraft. Similar economics are being achieved with the 
Comet and the Viscount. One day, perhaps, the trend will develop 
into a world-wide chain of independent distributors carrying 
such slogans as “British aircraft parts and service.” It is, however, 
rather surprising that two such close neighbours as the corpore- 
tions appear to prefer to “gang their ain gait” in their respective 
parts support of the Comet. 


Conclusion. Two factors predominate, either or both of which 
can play havoc with a support programme. The first is over- 
estimating component reliability; this disrupts the overhaul 
programme, owing to the inevitable shortages which follow the 
inability of manufacturers to satisfy increased float requirements 
at short notice. The second is the failure of many manufacturers 
to adhere to their own published lead-times, and their quoted 
promises for the delivery of parts. One manufacturer has been 
heard to claim that his delivery “promises” were only intended 
as “rough guides” to his customers, and in some instances the 
customer has even found it politic to make a point of saying 
“thank-you” to his suppliers for promises kept! 

Some manufacturers are making an encouraging attempt t 
provide off-the-shelf and over-the-counter service for both new 
and reconditioned parts. Rolls-Royce still have no betters a 
parts supply, and de Havilland give good support with parts of 
their own manufacture for the Comet 4B, from the store which 
they have established in one of BEA’s hangars at London Airport; 
but the ancillary manufacturers are, as a group, regrettably 
inadequate in their parts support. Dunlop can be named « 
one of the few who try to anticipate their customers’ requirements. 

Material—fuel, food and parts—is the life-blood of the 
commercial aircraft, which is only of value to its operator if 
it is complete in all respects. Makeshift is no longer of any use 
in materials supply. Complete understanding between the airline 
and the manufacturers at all levels is essential to an otherwise 
comprehensive support programme which, lacking an accurate 
estimate of reliability of components, and a reliable estimate of 
availability of parts, may still come apart in the operator’s hands 
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COMBINED map of the approach, overshoot and take-off 
A paths from the thirty or so airfields in East Anglia looks 

only a little tidier than a handful of well cooked spaghetti 
thrown on a table. The annual number of movements into and 
out of them is almost twice that handled by the complex of civil 
airfields at Chicago—and the military movements in East Anglia 
are not, for obvious reasons, tidily channelled down airways and 
advisory routes. To a lesser extent, the same conditions apply over 
Lincolnshire, the South Midlands and the area between Portland 
and Bristol. All these heavy concentrations of random traffic at 
almost every altitude are divided one from the other by the trunk 
routes of the major civil airways extending up to 25,000ft. 
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Service aircraft near and through civil airways. Clése liaison has 
been maintained between the RAF and USAF on these matters 
and civil centres have also co-operated where appropriate. 

The coverage will logically be extended; but, in describing the 
objects and methods of this control by the military of its own 
traffic, it is appropriate to trace the history of the present organiza- 
tion in order to show how and why it has reached its present status. 

The RAF has for many years maintained, in conjunction with 
the civil authorities, five military air traffic centres, respectively at 
Prestwick, Preston, Watnall (near Nottingham), Gloucester and 
Uxbridge, under the control of Fighter Command. The functions 
of Gloucester are being transferred to Uxbridge. The purpose of 
the centres has been to operate a military flight information service 
equivalent to that provided from the centres in civil flight- 
information regions. Each centre has a fully equipped meteoro- 
logical station and can provide weather forecasts and also 
immediate information on the status of airfields—and hence a 
diversion service to aircraft in the air. The centres also handle 
military flight-plans and liaison is maintained with the relevant 
civil centres. 

From the centres the RAF provide the very effective national 
emergency service, for which they operate an automatic CRDF 
VHF triangulation service on 121.5Mc/s and can alert the ancil- 
lary ground and air rescue services. Now being added to the VHF 
fixer network is an equivalent UHF network on 243Mc/s. 


Military Air Traffic over Britain 


This situation has developed gradually, but for some time both 
the RAF and the USAF in Britain have found it necessary to 
provide supervision—not necessarily direct control—to ensure 
that military aircraft do not conflict with one another and, even 
more important, that they do not dangerously interfere with civil 
traffic on or above airways. The USAF Airways and Air Com- 
munications Service, which is responsible for traffic control 
throughout the USAF, has for the past two years provided control 
with direct radar surveillance for American military combat and 
transport aircraft operating into the East Anglian and Oxford 
complexes of USAF airfields. The RAF has, of course, also had 
a similar system for individual airfields and, more recently, for 
the more congested airfield areas in eastern England. In addition, 
the RAF has, over the last two years, progressively brought into 
operation four radar centres which provide surveillance to guide 


DEVELOPMENT OF AIRWAYS CONTROL 


Approach control at airfields is the responsibility of the Com- 
mands by which they are operated. Prior to the introduction of 
Heathrow radar and the three other RAF radar centres, almost 
the only positive control of military aircraft was provided by 
defence radars when aircraft, particularly fighters, were engaged 
on practice interceptions; but, otherwise, military aircraft crossed 
airways on a procedural basis with agreed prior warning or by 
using quadrantal height separations. 

With the traffic densities and the very small numbers of civil 
aircraft operating above 20,000ft a few years ago, this organization 
worked quite adequately, but the introduction of military jets 
normally operating above 20,000ft meant that the let-down and 
approach patterns to Service airfields had to be very considerably 
extended. Subsequently, turboprop and then turbojet civil air- 
liners were introduced and the height of most airways was 
increased to 25,000ft, making them formidable barriers to Service 
aircraft, The majority of the early military jet flying was until 
then carried out comfortably above airways. Through the years 
the tendency has inevitably been for civil controllers to become 
increasingly worried about the necessarily random military traffic 
and therefore to make ever greater demands for positive isolation 
and control. The military authorities, for their part, found that 
their own traffic required more and more cautious organization 
and the USAF AACS actually set up surveillance radars and 
control centres in their two main complexes of airfields, to be 
responsible on the one hand for the control of USAF transport 
aircraft leaving and entering civil airways (about 300 movements 
per month) and, on the other, for operational aircraft operating 
locally in IMC. 

About three years ago the RAF began to give serious considera- 
tion to the provision of some form of traffic control off airways; 
and in April 1958 a GCI station at Heathrow was brought into use 
to provide direct surveillance of military aicraft leaving and enter- 
ing the London control zone. Early in 1959 the GCI station at 
Hack Green, near Nantwich (and in mid-1959 similar radars at 
Sopley near Bournemouth and Bishops Court in Northern Ireland) 
came into use to provide direct surveillance of the civil airways 
with a view to giving direct cover to military aircraft crossing or 
operating in the vicinity. The fact that during the last twelve 
months no fewer than 25,000 crossings of airways by military air- 
craft have been directly controlled by these radar stations gives 
some idea of the task performed by them. No military aircraft 
now cross major airways without this guidance and the crossings 
are achieved entirely on a plan-position separation without regard 
for the height at which the various aircraft are flying. The radars 
actually used are of both centimetric long-range and metric 
medium-range types and can cover a radius of 60 miles at 5,000ft, 


The areas of intensive military flying at low level are separated by the 

main airways, as shown in this map. Providing direct radar surveillance 

for military arcraft crossing airways are the four RAF radar stations, 

the circles round them indicating coverage at 5,000ft. The largest 

concentration is in East Anglia, where more than 30 military airfields 
serve bombers, fighters, transports and training aircraft 














276 





= sere 


90 miles at 15,000ft and much greater distances at higher altitudes. 
Height finders are also available. Cover of the regions in which 
the civil airways lie is virtually complete at 8,000ft and it is, for 
example, possible to fly at this height from Tangmere to Alder- 
grove under continuous surveillance of one or other of the military 
radars. 

The service is on call without warning, and is provided without 
interruption of civil traffic. In addition, the stations provide tran- 
sit surveillance and can offer navigational assistance, advisory or 
control service as required by a pilot. Yet another service is 
extended approach-control by which a military aircraft can be 
guided from considerable ranges straight to the initial point for 
a let-down into a particular airfield. For example, Sopley provides 
this service for Thorney Island and Lyneham and, partly for the 
benefit of aircraft manufacturers, Heathrow covers Northolt, 
Radlett and Hatfield. 

Because these four stations cover airways it is logical that civil 
controllers should work alongside RAF personnel to extend the 
benefits of the coverage to airways traffic. Current official policy 
is that there is no need for a unified civil-military system such as 
has been postulated by the FAA in America but, where the 
requirements of the two sectors are best served by unification, a 
kind of separate togetherness is being practised. The RAF believes 
that civil/military co-operation on traffic control has never been 
so good as it is now and joint use of the military radars is increas- 
ing. Apart from the existing RAF ATC school at Shawbury and 
the MoA School at Hurn, a joint civil/military radar training 
school is being set up to provide standard training and uniform 
standards of proficiency. 

Parallel with the institution of direct radar surveillance, a 
specialized RAF organization called the United Kingdom Air 
Traffic Service was set up with headquarters adjacent to HQ 
Fighter Command, at Stanmore, in the middle of last year. On 
September 28 Air Cdre H. J. Hickey was appointed AOC of UK 
ATS, which is administered by Fighter Command, but operation- 
ally responsible to Air Ministry. The four military centres and 
the four radars are controlled by UK ATS which is responsible 
for planning and operating the whole of the air traffic service. 

After an airways crossing service had been provided the next 
stage was an upper air-space control service for military aircraft 
above 25,000ft; and this again provided an obvious opportunity 
for civil/military co-operation in ensuring separation between jet 
airliners and military aircraft. In the middle of last year the first 
experimental service began on a “limited hours” basis when civil 
and military controllers began operating at Bishops Court to pro- 
vide an advisory radar service in the general air-space above 
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25,000ft. The trials were extended through the winter and plaw. 
on an H24 basis on July 1 this year. All jet airliners en route 
or from the great circle course between London or the Conti 
and New York—and therefore passing just north of Ireland 
now call on this service and the number of pilots who do s9 
increased very rapidly during the last month. Some 700 mg 
ments have been tracked in 28 days, about half of them civil, 
the rate is now about 20 civil aircraft a day spread over about 3) 
out of the 24 hours. Bishops Court can pick up an outbound jg 
airliner as it leaves the top of Amber One at 25,000ft somewhen 
near Lichfield and watch it as it follows its prescribed track » 
the edge of the UK FIR region where it takes up its flight-plannej 
trans-Atlantic route. Similarly, airliners crossing northen 
England on their way to the Continent can use the service, 

Bishops Court is a tangible example of joint use of radar anj 
such ventures will certainly be extended to other stations, Raf 
controllers at Heathrow, who already use the civil radars, will fy 
progressively integrated with the Southern Air Traffic Conty 
Centre at the same location as working space permits. The othe 
radars were provided under RAF initiative, and joint use yj 
probably continue at least until the national surveillance rad 
plan is implemented. As far as the RAF is concerned the tendeng 
is for the radar service to be extended both in the number 
stations and by instituting a “three tier” system whereby aircrh: 
can be monitored in the upper airspace, handed over to the ary 
system and then fed directly to the airfield approach radar contr} 
High-level recovery patterns can thus be limited and aircraft cap 
follow virtually straight tracks to and from their base. Trials of 
this concept are already under way in the Lincoln area using Hac 
Green. It is likely that two further surveillance radar centres wi] 
be established to cover the east and south-east approaches in order 
to increase the coverage in these areas. 

Not everyone is convinced that such relatively extensive use of 
radar can always provide an effective solution, especially in arex 
of dense traffic. The criticisms put forward are that one controller 
is at best able to supervise four or six aircraft at a time and tha, 
in any case, the capacity of the system is strictly limited by th 
capacity of the communications channels upon which it relies, Bu 
the RAF, while fully aware of these potential limitations, has 
least taken the first steps and appreciated the usefulness of direc 
radar surveillance in guiding selected aircraft through areas of 
random traffic—so long as the random traffic is not itself too dense. 

Much remains to be done, for instance, in resolving the difficulty 
of positive radar identification, and in providing greater coverage 
at the lower levels. There is a clear need for more sophisticated 
equipment such as secondary radar, but each new step is progres- 
sivily increasing the safety of flying even if it does not provide the 
final solution. The Services are making significant progress and 
are building up a flexible supervisory system which may well prove 
valuable for high-level airline and off-airways flying generally 


Marconi’s New “Sixty Series’? Airborne Radios 


T°? be shown for the first time at the forthcoming SBAC Show 
at Farnborough is a completely new range of Marconi airborne 
communications and navigation radio, called the “Sixty Series,” 
which is almost entirely transistorized and much reduced in 
weight and size. It includes 560-channel VHF communications 
radio, a VOR and ILS navigation unit, marker and glide-slope 
receivers, and a fixed-loop, crystal-tuned ADF with self-contained 
transistorized RMI. 

The VHF transmitter AD6400 provides 360 channels between 
118.0Mc/s and 135.95Mc/s at 50kc/s spacing, has an output of 
25W and weighs 14lb in its short } ATR case. Combined with 
the associated AD6401 receiver, it weighs 23lb. It meets ARINC 
520A characteristics with the addition of automatic modulation 
control and 12dB of speech clipping for maximum intelligibility. 
Either electro-magnetic, including noise cancelling, or carbon 
microphones may be used so that it is compatible with both 
British and American intercom systems without modification. 
All but the transmitter output stages are transistorized. Single- 
or double-channel simplex operation is allowed for and provision 
has been made for future automatic data transmission systems. 

The AD6401 receiver is designed for operation with the 
AD6400 and with the navigation units and provides 560 channels 
at 50kc/s spacing in the 108.0Mc/s to 135.95Mc/s band. It is 
fully transistorized and weighs 8lb in its short } ATR case. 

e AD6402 navigation unit weighs 9b in a short } ATR case 
and consists entirely of sealed modules. It can feed plain devia- 


tion indicators, flight directors or RMIs. Improved flag warning 
indicates not only loss of any of the tone signals from localize 
and VOR but also of VOR servo operation or 400c/s power. 

The AD6403 marker receiver is also made up of sealed modules 
in a half-height short ATR case and weighs 3lb. It gives both 
three-lamp visual and aural signals and has a special lamp 
switching circuit which eliminates the use of relays. 

The AD6404 glide-slope receiver, made up from sealed 
modules, provides 20 channels from 12 crystals and weighs 6lb in 
a short } ATR case. It provides a high degree of course stability 
and the flag alarm shows loss of either the 90c/s or 150c/s 
signals. A double-conversion superheterodyne circuit gives pro- 
tection against spurious signals. - 

The respective controllers simultaneously select approprialt 
transmitter and receiver frequencies and the appropriate paifs 
VOR/DMET or ILS localizer and glide-slope. F 

The AD360 ADF is the most recent in the range of 
fixed-loop direction finders and retains the special features 
performance of the AD712. It weighs 18.5Ib in a short 4 
case. Crystal-controlled tuning steps are 0.5kc/s bel 
100kc/s and 1,799.5kc/s, the average tuning time being 
seconds. Special sense-aerial coupling allows the use of fet 
up to 60ft long without alterations and the receivers are 
changeable in all installations. 

The type 4637 twin-needle RMI incorporates transiste 
amplifiers within the instrument case and requires no rack 


Components of the Marconi AD360 ™ 
sistorized, crystal-tuned ADF which forms 
of the new “Sixty Series” range of 
communications and navigation 
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Poland’s Newest and 
Highest-performance Sailplanes 


Butzweiler earlier this year came two new sailplanes, the 

open-class Zefir 2 and the 15-metre Foka. It quickly became 
obvious that, in their respective classes, these two aircraft were 
world-beaters in terms of absolute soaring performance. The 
regularity with which pilots Edward Makula and Jerzy Popiel in 
the two Zefirs and Adam Witek in the Foka headed the daily 
results was a new phenomenon in efficiency which had been 
experienced at no previous world championship. The only reason 
these two elegant newcomers did not win the championships was 
that they fell down badly in poor weather conditions. 

The detailed descriptions which follow, translated from the 
Polish aviation magazine Skrzydlata Polska, amplify the brief 
notes on the two types given by Frank Irving in last week’s issue 
of Flight. The prototype Zefir 1 was fitted with hydraulic controls 
for undercarriage retraction and flap operation as well as flight 
controls), which were presumably not a success. The first flight 
of this prototype was made by SZD test pilot S. Skrzydlewski. 

The SZD-19-2 Zefir 2 is a further development of the proto- 
type SZD-19 Zefir 1, which flew for the first time on January 4, 
1959. The occasion of the 1958 World Gliding Championships at 
Leszno gave Poland’s sailplane constructors a good opportunity to 
review the latest trends in the field of sailplane design. It then 
became apparent that for the 1960 championships Poland would 
have to enter with entirely new aircraft. During the 18 months 
available before the opening of the 1960 championships a new 
sailplane was designed and tested, and at least a little time was left 
for the competing pilots to make a number of familiarization 
flights. 

The design features of the Zefir 2 are based on the aerodynamic 
characteristics of its predecessor, the Zefir 1. But designer 
B. Szuba made further efforts to eliminate all parasite drag, to 
ensure most accurate manufacture of the laminar wing and a 
further reduction of the gross weight of the aircraft. As a result, 
there are no protruding control-linkage joints, there is only a bare 
minimum of inspection panels, and there are no airflow-spoiling 
gaps between aileron or lift flap and the wing. 

The introduction of a sandwich-type plywood covering greatly 
improved the profile accuracy of the laminar wing and tail unit, 
while a new wing-rigging arrangement and the use of a brake 
parachute further reduced the weight of the aircraft. 

The SZD-19-2 Zefir 2 was manufactured by the ZSLS (Zaklady 
Sprzetu Lotnickwa Sportowego), the Sport Aircraft Manufactur- 
ing Works at Aleksandrowice in Southern Poland. The assembly of 
two machines, SP-2067 and 2068, for the Polish team at the 1960 


Pr: Poland to the World Gliding Championships at 








An extremely slender fuselage and generally modern styling are basic features of the open-class Zefir. The wing cross-section shows (A) ply 
sendwich integral box structure, (B) spruce box spar, (C) ply sandwich skin, (D) flap with ply sandwich skin, (E) former rib of foam plastic. 
The Zefir's polar curve (below) shows a maximum glide ratio (L/D) of 35 at 97km/hr 
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World Gliding Championships was completed in May and the 
initial flying was done by two factory pilots, S. Skrzydlewski and 
A. Zientek. 

The Zefir’s laminar wing is of wooden structure, with a wide 
box spar of spruce. The leading-edge section has a sandwich 
plywood covering, formed in a special jig and supported by ribs 
of foam plastic. The trailing edge is of a rather unconventional 
structure, covered with a sandwich-type plywood. The whole wing 
has a very accurate finish in highly glossy and polished lacquer. 
The wingtip shapes, which have become most popular now, serve 
as guards on landing. 

The 35 per cent lift flap incorporates in its structure a load- 
carrying spar and is covered in a similar manner to the wing. 
When in the “up” position, the flap closely tucks-in into the 
contour of the wing, while the usual gap is completely covered by 
a rubberized strip. 

The non-split ailerons are of wooden structure and fabric 
covering and are each supported by four hinges. They are mass- 
balanced and aerodynamically balanced, the mass-balance being 
evenly distributed along the whole span of the aileron. The 
push-rod controls and torque arms are housed entirely within the 
contour of the wing. 

The main wing fitting is of a new design. It consists of light- 
alloy plates permanently riveted to the wing spar, with four conical 
bosses on their outer edges. These are joined in the vertical plane 
of the aircraft by two steel clamps, the tightening of which is done 
by a special torque-calibrated spanner (43.4ft/lb) included in the 
tool kit. Coupling of the aileron and flap-rods is accomplished 
from the inside of the fuselage. 

The fuselage is constructed in wood and consists primarily of 
longerons and bulkheads, with stressed plywood covering. How- 
ever, the forward section (exterior and interior of the cockpit), 
wing-fuselage fairings, swept vertical fin fairing and rear extremity 
of the fuselage are covered with resin mouldings. 

The one-piece, jettisonable canopy opens upward, around a 
hinge housed in the nose of the fuselage. The transparency is 
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A straight-tapered 15-metre wing and a sharply swept fin characterize 
the standard-class Foka. The polar curve shows a maximum glide ratio 
for the aircraft of 34 at 86km/hr 


ZEFIR and FOKA... 


framed by a light-alloy structure, which also supports a small 
instrument panel, mounted on anti-vibration blocks. Fitted on 
this panel are instruments which rely on outside air pressure, 
entry for which is in the nosecone of the canopy. An adjustable 
ventilating port and a clear-vision panel are fitted. 

Flying controls consist of steel rudder-pedals, adjustable on the 
ground only, and a conventional control stick. A torque-tube is 
used for aileron control, while push-rods actuate the elevator, both 
controls running along the sides of the cockpit. The flap lever is 
placed on the port side, and can be locked in any selected position. 
The retractable, single-leg and rubber-sprung undercarriage 
incorporates the aerotow-hook, with mechanical retraction by a 
lever in the cockpit. Automatically operating and flush-fitting 
undercarriage doors are fitted. A steel, rubber-sprung rear skid 
is used. 

In the extreme aft cone of the fuselage is the housing for the 
braking parachute. A hand-operated lever in the cockpit can be 
moved to two positions: (a) releasing the tail-cone and pulling out 
the chute, and (b) casting-off the parachute when required. 

The wood structure of the tail assembly is covered by a 
sandwich-type plywood, except for the rudder and elevator, which 
are fabric-covered. The one-piece tailplane (and undivided 
elevator) is rigged on three pins, one tapered and two cylindrical 
and partly threaded. These are operated through an inspection 
panel in the side of the fuselage. The elevator is fitted with a 
centrally placed trim-tab. 

The instrument panel includes a standard set of Polish units : — 
WRs-5 total-energy variometer (5m/sec range); WRs-30 vario- 
meter (30m/sec range); PR-250s ASI; WD-12s altimeter; BS-1 
torward-facing compass; EZS-1 turn-and-slip indicator; oxygen 
breathing apparatus; Teleport 4 or RS.1 radio; tool kit, including 
calibrated torque-spanner for main-spar fittings, and gauge for 
parachute folding. 

SZD-19-2 Zefir 2: Span 17m, length 7.05m, height 1.64m, wing area 
l4m’*, aspect ratio 20.6, gross weight 385kg, wing loading 27.5kg/m’. 

Max L/D 35 at 97km/hr, min sink 0.65m/sec at 84.2km/hr, min 
speed 66km/hr, max permissible speed 220km/hr, load factors +5.5 
and —3.5 


SZD-24 Foka. As the result of popular interest in the 15-metre 
span sailplane, stimulated at the 1958 World Gliding Champion- 
ships in Leszno, the Polish Experimental Sailplane Manufacturing 
Establishment at Bielsko-Aleksandrowice designed and produced 
in a comparatively short period of time a new glider, entered by 
the Polish team during the recent world championships at 
Butzweiler. The design team which produced the winning project 
for a standard-class sailplane was headed by Dipl Engineer 
W. Okarmus, and the aircraft received the manufacturer’s desig- 
nation SZD-24 Foka (Seal). 

Complying with the basic OSTIV requirements for 15-metre 
aircraft, an aspect ratio of 18.5 was chosen, with a wing area of 
130.9 sq ft. A number of involved calculations were carried out to 
find the most suitable laminar wing section, in the range of NACA 
65 to 64 series. Finally, an average section of 633-618 was resolved 
upon, but in the aileron sector NACA 4414 was introduced. This 
section is less affected by the changes of Reynolds Number values, 
and at the same time possesses a similar angle of zero lift, but 
a higher lift coefficient. In this case it was not necessary to apply 
wash-out to the wing. 

For aerodynamic and stressing reasons a trapezoidal planform 
was chosen for the wing, with the leading edge at 90° to the 
longitudinal axis of the aircraft. The 18 per cent laminar wing 
section allowed the use of a light but rigid structure of the box 
spar, which is built-up in sandwich form. The whole wing was 
moulded and assembled in a specially designed jig. This moulding 
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was done by the suction method developed by the SZD, whic 
allowed an exceptionally low error of the wing contour to be 
achieved. This error did not exceed the range of 1/64 of an inch, 
measured after the wing had been removed from its jig. The 
leading edge is covered with a 5/64in thick plywood, and the 
trailing edge also has a plywood skin, 3/64in thick, supported by 
a considerable number of ribs. 

Much thought was put into the design of a close-fitting aileron, 
which gave excellent results in practice—a 45° turn can be 
executed in only three seconds, an achievement unobtainable 
far on other machines. The airbrake, located at 60 per cent wing 
chord, is of an expandable type in the form of overlapping plates. 
This was necessary in order to store the required airbrake surface 
in a rather shallow wing. 

Both wings are fitted with tip plates, which house navigation 
lights and static electricity brushes and also serve as guards while 
the aircraft is on the ground. The wings are rigged by sliding on 
tapered bosses (two on each side), which fit with similarly shaped 
wells in the wing roots, a single pin with expandable tube which 
secures interlocking. 

In order to reduce to a minimum the parasite drag of the 
airframe, no protruding fittings are to be found on the Foka 
except for skids and the landing wheel. The front part of the 
fuselage has a revised laminar cross-section, with the maximum 
depth not at the height of the pilot’s seat but further aft, a 
40 per cent wing root chord, and maximum width at 85 per cent 
The fuselage is of wooden structure, with the forward section 
covered with resin skin. The aft section, which incorporates the 
swept and integrally built-in fin, is covered with plywood. 

The extremely small cross-sectional area of the cockpit was 
necessitated by choosing a semi-reclined position for the pilot, and 
this arrangement, though unconventional, was found quite com- 
fortable after a few familiarization flights. Both headrests and 
backrests are adjustable on the ground and in flight, and thus it 
was found not necessary to introduce adjustment of the rudder 
pedals. This arrangement helped to avoid a change of the centre 
of gravity, caused by the differing weights of various pilots. 

Behind the backrest are two luggage compartments. The upper 
one serves as a shelf for barograph and tools, while the lower one 
has a capacity of 3.35 cu ft and is used for personal luggage. 

The large, jettisonable canopy opens forward and is guided on 
a single central rail. The aft end of the canopy can be lifted 
within limits of several inches, or it can slide on the cockpit 
coaming. 

The aerotow hook is fitted approximately 16in forward of the 
c. of g. and does not protrude from the contour of the skin 
A retractable winch-launching hook folds back automatically after 
release. The landing wheel is fitted immediately aft of the c. of g 
(glider empty) and forms a continuation of the forward skid. 
skid is replaceable and is cushioned by a sponge-rubber pad. 

The undivided tailplane with one-piece elevator is fitted aft of 
and below the rudder, with a trim-tab on the starboard side only. 
A single bolt facilitates rigging. The tailplane and the vertical fin 
assembly are of wooden sandwich structure, and of NACA 
631-012/009 laminar section. The rudder and elevator are also of 
wooden structure, but are covered with fabric. : 

Flying instruments comprise the standard equipment used ag 
Polish high-performance sailplanes, and include ASI, altimeter, 
two variometers, forward-facing compass, turn-and-bank ind- 
cator, fore-and-aft gauge and oxygen pressure gauges. 

SZD-24 Foka: Span 14.98m, length 7m, height 1.4m, wing at 
12.16m’, aspect ratio 18.5, gross weight 300kg, wing loading 24.7kg/m. 

Max L/D34 at 86km/hr, min sink 0.66m/sec at 75km/br, me 
— 62 km/hr, max permissible speed 240km/hr, load factors + 
and —3. 
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SERVICE AVIATION 


Air Force, Naval and Army Flying ‘News 


RCAF Senior Postings 

IM Ottawa it is announced that the 
Air Member for Personnel at RCAF 
ers, AVM J. G. Kerr, has been 
inted to duties at 4th ATAF head- 
at Ramstein in Germany. He is 
ing succeeded as AMP by AVM W. A. 
Orr, who relinquishes his position as Com- 

mandant of the RCAF Staff College. 


RAF Germany Command 

NEW C-in-C, RAF Germany, has 

been named: AVM John Grandy is to 
take over the post (which carries with it 
the NATO appointment of Commander, 
ind ATAF) from January 7 next year, with 
the acting rank of air marshal. He will 
succeed Air Marshal Sir Humphrey 
Edwardes Jones, who is retiring from the 
Royal Air Force. 

AVM Grandy has been ACAS (Opera- 
tions) since November 1958, and 
previously commanded Task Force 
“Grapple,” the nuclear tests conducted 
from Christmas Island. He commanded 
No 249 Sqn in the Battle of Britain, being 
shot down while leading it. Later in the 
war, he won the DSO in Burma. 


Sassoon Trophy Winners 
(CANBERRA PR.7s of No 80 Sqn have 

this year won the Sir Philip Sassoon 
Trophy, awarded annually for aerial photo- 
graphy by squadrons in RAF Germany: 
last year the winners were one of the Swift 
squadrons, No 79. The trophy was pre- 
sented to No 80’s commanding officer, Wg 
Cdr J. Hurry, at RAF Bruggen recently by 
the Commander-in-Chief, RAF Germany, 
Air Marshal Sir Humphrey Edwardes 
Jones. 

Five RAF squadrons, and one from the 
Royal Netherlands Air Force, each backed 
up by a mobile field photographic section, 
took part in the competition, teams con- 
sisting of five crews and one reserve crew. 
Targets which had to be reconnoitred were 
set in the hilly country of the Belgian 
Ardennes. 

No 80 Sqn, supported by No 8 MFPS 
Fit Lt P. W. Metcalfe), not only won the 
competition overall, but in two events of the 


four sections—visual reconnaissance and 
print quality—gained top marks. 


Sovereign Areas Administrator 


WITH the emergence of Cyprus as an 
independent republic last Tuesday, 
new responsibilities were assumed by the 
Middle East Air Force AOC-in-C, Air 
Marshal Sir William MacDonald: from 
that date (August 16) he became the first 
Administrator of the Sovereign Base Areas 
of Akrotiri and Dhekilia, areas which re- 
main under the Queen’s sovereignty and 
jurisdiction. In this appointment, which 
Air Marshal MacDonald holds in addition 
to his existing one, he will be responsible 
directly to the Secretary of State for Air. 
The Administrator is empowered to 
make laws for the peace, order and good 
government of the areas. Some administra- 
tive functions are being undertaken by 
staff serving under him; others (on an 
agency basis) by authorities of the 
Republic of Cyprus, with which the 
administration will co-operate closely. 


Aden Searchers 


QHACKLETONS of No 37 Sqn, based 

at RAF Khormaksar, took part in two 
search and rescue operations last week. In 
the first, a Shackleton took off three- 
quarters of an hour after a signal had been 
received on August 9 saying that the 
tanker World Sky had been wrecked: this 
message came from five survivors, who had 
got ashore at Salala, on the coast of Oman. 
The Shackleton dropped survival equip- 
ment to the seamen. 

In the second incident, when the Italian 
ship Lanterna sank on August 5 sixty miles 
south of Aden, search operations were 
carried out not only by No 37 Sqn but also 
by rescue launches from the Marine Craft 
Unit at RAF Khormaksar. 


Surviving on Snails 

MEMBER of the Institute of Avia- 

tion Medicine staff, Flt Lt John Bill- 
ingham, recently lived for four days on 
nothing but fluid extracted from snails 
found in the Libyan Desert. The test in- 
cluded six hours a day in a chamber at a 
temperature of 118 deg F; during it, Fit 


Wg Cdr “Bull” Riddell (right centre), a member of the RCAF aerobatic team in the ‘30s, 

presenting an autographed photograph of a Siskin to Sqn Ldr Fern Villeneuve, leader of the 

Golden Hawks aerobatic team which currently represents the RCAF. Members (from left to 

right) are Fit Lts J. McCombe, J. Price, D. Tinson, Sqn Ldr Villeneuve, Fit Lts E. Rozdeba, 
R. Annis and Fg Off W. Stewart. The 1960 team flies North American Sabres 


i me 


GOLDEN Hawks 
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Cdr P. C. S. Chilton, RN, descending from a 

McDonnell F4H Phantom II at Edwards AFB, 

Muroc, Cal, where he has been carrying out 

a brief qualitative evaluation of the aircraft, 

due to enter USN service in the near future 
as a two-seat all-weather fighter 


Lt Billingham drank 16 pints of the fluid, 
extracted from 4,400 snails; by the end, he 
had lost 111b in weight, but felt fit and well 
apart from a little weakness. 

The fluid is found in the top of the shell 
of a type of snail known as ehrenbergi roth, 
the quantity available from each snail vary- 
ing between one-eighth and a half of a tea- 
spoonful. For the experiment, a collection 
of 10,000 snails was organized by Sqn Ldr 
J. R. Spencer, who commands the RAF 
Regiment at E] Adem. 


Abingdon “At Home” 


MORROW (Saturday, August 20) 
the RAF Transport Command station 
at Abingdon, Berks, is being opened to the 
public from 2 p.m. to 6 p.m. and a flying 
display will be held. Admission is free; but 
proceeds from sideshows, sale of pro- 
grammes and pleasure flights will be given 
to the RAF Benevolent Fund. Hunters of 
Treble-One Sqn are participating, and (at 
the other end of the speed scale) four 
30 h.p. Turbulents of the Tiger Club. 
There is to be parachuting by members 
of No 1 Parachute Training School; 
Vulcan, Valiant and Canberra fly-pasts; 
and a static exhibition showing the latest 
types of Transport Command aircraft, as 
well as a Valiant and Canberra of Bomber 
Command. 


In Brief 


RAAF non-operational aircraft are being 
treated on wingtips, nose and tail with “flame 
orange” anti-collision fluorescent paint. 


Rear Admiral A. S. Bolt, who commanded 
the aircraft carrier Theseus during the Korean 
War and was formerly Controller of Aircraft 
(Military) at the MoA, has been placed on the 
retired list. 


Gp Capt Kenneth Gray, RAF (Ret), has been 
appointed CO of No 2 (City of Edinburgh) 
Maritime Headquarters Unit, RAuxAF, with 
the auxiliary rank of wing commander. 


Beverleys of RAF Transport Command are 
landing on Salisbury Plain during Exercise 
“Stormy Petrel,” which began last Tuesday 
and continues until August 27. They are using 
a 1,000yd airstrip, about nine miles south of 
Devizes, prepared by the Royal Engineers. 


A framed photograph of Air Chief Marshal 
Sir Hubert Patch’s final parade as C-in-C 
British Forces Arabian Peninsula was flown 
out to him aboard the Naval frigate Loch Insh 
only 90 minutes after the ceremony took place. 
It was delivered by Gp Capt John Merifield, 
who was winched down from a Sycamore 
helicopter. 
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From Moscow comes this 
first air-to-air view of the 
new Antonov An-24 32/ 
40 - seat twin - lychenko 
turboprop, now on test 
before service on Aero- 
flot's internal routes. 
Cruising speed is claimed 
to be “more than 300 
m.p.h.," and take-off run 
will not exceed 1,000ft 


AIR COMMERCE 


AIR UNION LOSING MOMENTUM ? 


OME of the fire seems to have gone out of the efforts of the 
French, Germans, Italians and Belgians to weld their respec- 
tive national airlines together into Air Union. Though schedules 
and ticket-selling are being progressively co-ordinated under this 
banner, the consortium is still a very long way from the complete 
financial and operational integration envisaged a year ago. Target 
date, originally April 1, 1960, was last December put back to 
November 1, 1960, and last June it was postponed again. There 
are now reports to the effect that Air Union may never be realized 
in the form originally proposed. 

The most recent setback has been the adjustment of quotas 
(i.e., slices of the Air Union cake) necessitated by the re-adjust- 
ments to Sabena’s Congo services that will now have to be made. 
But, even before the Congo upheaval, a series of difficulties arose 
that appear to have been unresolved by the members or by the 
Transport Ministers of the four governments concerned. For 
example, Alitalia and Lufthansa were said to be having second 
thoughts about their shares of the cake (Flight, March 11). And 
“supranational” legal complications (see June 24 issue, page 882) 
are also said to have contributed to the delays. 

But the fire has by no means gone out; negotiators of traffic 
rights with the four Air Union airlines are believed to have dis- 
cerned notable differences of attitude around the bargaining table. 
It is said, for example, that Alitalia’s past restrictionism is now 
giving way to more self-confident liberalism in respect of foreign 
entry into Italy. 


MEN IN THE TOWER CONVENE 


HE application of radar to air traffic control will be the subject 

of a paper to be presented by the Guild of Air Traffic Control 
Officers at its third ATC convention on October 18 and 19. The 
meeting is to take place at Bournemouth’s Town Hall. Other high- 
lights of the convention will be a paper by Mr J. L. Gilmour, 
IATA’s technical liaison officer for Europe and Africa, outlining 
the policy and requirements of IATA in relation to air traffic 
control; a paper on meteorology, with a film, by Dr R. J. 
Murgatroyd of the RAE; a presentation of the SATCO auto- 
matic ATC system by its makers; and the use of satellites for 
ATC by Dr W. F. Hilton of the British Interplanetary Society. 

The opening lecture will be given by Mr Charles E. Dowling Jr 





of the American FAA, who will describe the Agency’s resear 
and development activities in the field of air traffic control, 4 
BOAC skipper, Capt Lincoln Lee, will read a paper entitled “Ty 
Seven Sins of International ATC” and—as is customary on they 
occasions—there will be an “any questions” session at whig 
delegates will be invited to ask questions of a panel of expen 

Master of the Guild, Mr Arnold Field, will address the ogg. 
vention after its opening at 1130hr on October 18 by the Mayorg 
Bournemouth. Inquiries should be directed to the Guild of Aj 
Traffic Control Officers, 118 Mount Street, Berkeley Squar 
London W1, telephone Mayfair 5982. 


MODS TO THE ELECTRA 


MODIE ICATIONS to the wing skin panels and engine-moum. 
ing structure of the Electra are expected to be completed by 
Lockheed in the middle of 1961. There are 13 airline operaton 
of 132 Electras; as reported last week, they will start delivering 
aircraft to Burbank in Novem- 
ber for modification. Lockheed 
have already started to modify 
one aircraft, which is expected 
to fly in September and to be 
in the hands of the FAA by 
November 16. Certification, it 
is reported, is programmed for 
December 16. 

No official estimate of the 
modification cost—which will 
reportedly be borne entirely by 
the manufacturers—has been given, but it is unofficially estimated 
at $25m (£8.9m). This puts the cost per aircraft at more than 
£65,000, excluding the cost of the accident investigation. 

A new modification is the addition, by Allison, of a thin 
bearing to the extension shaft of the 501-D13 engine (see sketch), 
which is said to be an improvement “not directly associated with 
the reasons behind the Lockheed modifications.” 


HONOUR YOUR NOISE CODE 


FoR safety reasons, no government agency can impose by force 
of law noise-abatement procedures on jet skippers. But it can 
draw up a noise-abatement code which—like the Highway Code 
—should be honoured in the interests of the public. The US 
Federal Aviation Agency has done just this, as something quite 
separate from the rules (which have the force of law) relating to 
individual airports. The FAA noise code, it is emphasized, is 
purely voluntary, and recommends “standard operating factors” 
for the Boeing 707, DC-8, Convair 880, Electra, F-27, Viscount 
and Convair/Canadair 540. Details may be found in the FAA’s 
publication “Noise Abatement Procedures” available from th 
Agency in Washington. 

Intended for use in VFR conditions, the code is designe 
to “keep judgment in the cockpit,” because compliance may i 
certain circumstances conflict with safety requirements. In cit- 
culating the noise code the FAA’s Administrator, Mr E. R 
Quesada, who regards his primary function in life as the “pro 
tection of the public interest,” says: “The future of our a 
commerce may very well rest on the success of our mutual efforts. 
The increasing public concern in noise-sensitive areas may 
result in the imposition of drastic restrictions on aircraft oper 
tions which might deal a crippling blow to the progress of the a 
transportation industry.” ; 

The “standard operating factors” include (1) definition of th 
“critical noise zone” as being up to 2,000ft for jets, and up ® 
1,500ft for turboprops; (2) minimum altitude and degree 
for turns, 500ft and 20° for both types; (3) minimum altitude before 
final approach, 2,000ft jets, 1,500ft turboprops; (4) glide slope 


Allison 501 - D13 
turboprop of the 
Electra 


Another picture from Aeroflot—of the Mi-1 four-seat Moskvich 
“Don’t imagine,” says the caption, “that we have in mind the Moskvich 
four-passenger car.” This new small “air gnome,” as they call it, he 
all-weather day and night operational capability, and will be 

taxi services. Note the Tu-124’s big intakes 
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ain COMMERCE ... 


i is recorded the story of Sabena’s 
poly ena airlift. Seen here disembarking 
at Brussels are refugees evacuated by DC-7C. 
Boeing 707s regularly flew more than 250 

passengers on each flight 


(last 4-5 miles) where there is no ILS, 24° 
for both types; (5) maximum cross-winds, 
assuming dry runways, 15kt 80° for both 

; (6) maximum tailwind, 5kt for 
both types; (7) maximum terminal area 
maneuvring speed, 20kt for jets, unspeci- 
fied for turboprops. In addition, the three 
other “standard factors” vary from aircraft 
to aircraft and they apply to take-off, 
dimb-out, approach and landing. They 
cover flap management, power settings 
and airspeeds. For example, DC-8 climb- 
out speed is Ve+25kt up to 1,500ft with 
take-off flap, while the 707 should have 
20° flap for climb-out, power cutback at 
1,000ft, and climb-out airspeeds of V2+ 
10kt straight and V2+30kt climbing. 
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OMETHING like 40 per cent of Sabena’s revenue is, or was, 
derived from its routes to the Congo and the internal Congo 

routes. The effect of the upheaval on these revenues cannot yet 
be estimated; but meanwhile the remarkable part played by the 
Belgian carrier in the events of the last month deserve to be 
recorded. This account was compiled from a number of sources. 

Starting on July 9 and lasting until July 28, the emergency 
airlift carried 34,484 passengers out of the Congo in aircraft 
operated or chartered by Sabena. The Belgian airline itself evacu- 
ated 25,711 people, of whom 1,888 were infants, 8,327 children, 
9,742 women and 5,754 men. Sabena achieved this total in 209 
flights, of which 707s made 62, DC-7Cs 66, and DC-6s and 
DC-6Bs 81. Highest total for any single day was 3,066 passengers 
flown into Brussels on July 14, and the record load for an indi- 
vidual aircraft was 293 passengers (including babies and children) 
and 10 crew in a Boeing 707-329 on July 17. 

Normal maintenance standards were met: turn-rounds in the 
Congo required two or three hours, and S50hr inspections, in addi- 
tion to daily routine inspections, were carried out on the apron 
at Brussels, work starting before the passengers were off-loaded. 
Sabena had carried out the bigger checks earlier in the year in 
time for the summer peak; and delivery of their fifth and last 707 
in June enabled them to deploy the airline’s entire long-haul 
capacity—including eight DC-7Cs, 12 DC-6s and DC-6Bs. 

Even so, extra capacity had to be chartered from Air France, 
Alitalia, CAAC, Ethiopian Airlines, KLM, Lufthansa, Sobelair, 
Swissair, Trans Mediterranean Airways, Transair Sweden AB, 
and UAT. The USAF also contributed with C-130 Hercules and 
C-124 Globemasters; other carriers and the USAF flew out 8,773 
passengers. Altogether, Sabena aircraft logged 6,217 hours during 
the airlift, and the 707s flew 772 hours in 12 days during the peak 
period; their serviceability record was very high. The 707s’ only 
special equipment were two air bottles fitted in each aft luggage 
bay to ensure adequate low-pressure air for internal starting. 

Leopoldville was the obvious choice as the main Congo depar- 


SABENA AND THE CONGO 
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ture point since the new N’djili Airport there has the longest 
runway (15,420ft) of any civil airport in the world, and has been 
used instead of N’dolo since February 16, 1959, by all Brussels - 
Congo and Congo internal services (the latter, incidentally, had 
been started in 1920 by Sabena’s predecessor SNETA, while the 
twenty-fifth anniversary of the Brussels - Leopoldville route 
occurred on February 23 this year). Besides Leopoldville, Elisa- 
bethville and the military base of Kamina in the south could take 
707s, Usumbura in the east could take DC-7Cs and DC-6s could 
use Stanleyville in the north. Sabena’s Congo fleet of four DC-4s, 
four Convair 440s and 13 DC-3s brought in people from other 
parts of the Congo to the main departure points, to which addi- 
tional traffic and maintenance staff—all volunteers—were flown 
from Brussels. Sabena’s European services were kept going as 
far as possible at normal frequencies with only five Convair 440s 
and one DC-4, plus chartered capacity. There arises the prospect 
of a Communist airline such as Ceskoslovenské Aerolinie now 
gaining a foothold in the Congo; an II-18 or Tu-104 service by 
CSA from the Congo to Prague via Cairo (CSA already stops 
here on its service to Bahrain and Bombay) is said to be not beyond 
the bounds of possibility, and the Russians have already lost no 
time in presenting an II-14 to Mr Lumumba. 

The future of Sabena in the Congo remains unresolved, as 
does that of Air Brousse and Sobelair (no news is yet available 
of exactly how the two latter carriers have fared in recent events). 
Sabena had already been examining its African role in the light 
of both its contribution to Air Union and of future Congolese 
autonomy at least a year before the recent uprising. The original 
intention was that Air Union would take over Sabena’s routes 
to the Congo, with the internal Sabena-Congo network becoming 
economically detached, perhaps as Air Congo (see Flight, 
September 25, 1959). These plans were based on the assump- 
tion of an independent Congo whose economy would remain prin- 
cipally centred on Belgium, but this assumption may now have to 
be discarded completely. 





FLIGHT LEVEL INFINITY 


[N the near future the Canadian Department of Transport intends 

to designate a system of high level airways and air routes. The 
existing airways, which are 10 miles wide, will terminate at 23,000ft 
above sea level. The new airways will be 40 miles wide and will 
extend upwards from 23,000ft to infinity. In these airways the 
standard pressure setting of 1,013.2mb will be used and flight 
levels will be allocated. 

The lowest usable flight level will be FL 250 with the airspace 
between 23,000ft and FL 250 being used as a transition layer. 
From FL 250 up to FL 350 all civil flights will be conducted under 
instrument flight rules. Above FL 350 either visual or instrument 
flight rules may be adopted. 


BEA’S OVERSEAS EARNINGS 


TOTAL earnings of about £10 million are expected by BEA 

from outside the United Kingdom between April and October. 

Of this about £4 million should come from the overseas sale of 
Uckets for flights on BEA’s domestic routes. 

mmenting on these figures in the current BEA magazine, 

s of Kirtleside, the airline’s chairman, says that almost 

half of BEA’s international passenger revenue is now earned 


abroad and that in the North American market sales during the 
current financial year should reach a total of $10 million. They 
are increasing at a rate of 35 per cent per year. 

Lord Douglas also says that BEA’s Comet 4Bs have achieved 
a regularity which compares well with that of other operators’ 
new jet equipment; it is as good as that of the Viscount during 
its first months of service. 


SIX MORE YEARS AT RENFREW ? 


FUEL to the flames of the Prestwick-Abbotsinch controversy 
(see “Prestwick is Twenty Five,” Flight, August 12) was 
added on Prestwick’s birthday by Sir Patrick Dollan, chairman 
of the Scottish Advisory Council for Civil Aviation. He said that 
Prestwick will never be Scotland’s premier airport for internal 
services and he revealed that the Advisory Council had twice made 
unanimous recommendations to the government that Abbotsinch 
would be preferable to Prestwick. “It is more desirable from the 
passenger’s point of view,” he said, “and the 12 airlines that use 
Renfrew would also prefer Abbotsinch. But Renfrew will con- 
tinue for another five or six years yet. It is capable of taking 
Vanguard aircraft and temporary extensions are going on there 
just now.” 











AIR COMMERCE... 


MISUNDERSTANDING IN SPAIN 


[4st June there were reports of difficulties between the British 
independent operator Continental Air Transport and the 
Spanish authorities. As these reports were interpreted at the 
time, it appeared that the Spaniards were being unduly awkward 
over diplomatic clearances for holiday flights by this company, 
whose passengers suffered considerable inconvenience. 

It seems that, through a misunderstanding, the Spanish 
authorities were not being unnecessarily difficult; and in a letter 
to the Daily Telegraph the manager of Continental Air Transport, 
Mr L. I. Orman, acknowledges that “although we had sent 
applications for the permits, they were not received by the Spanish 
Air Ministry and consequently the statements of our representa- 
tives were made in error.” These statements had been considered 
by the Spanish Director-General of Civil Aviation to be “inaccur- 
ate and offensive to the Spanish people.” Mr Orman expresses 
much regret for “any inaccurate and wrong impression which 
these statements may have given.” 


UNITED AND THE 727 


ON September 1, according to United’s president, Mr W. A. 
Patterson, his airline expects to sign a contract for 11 addi- 
tional Boeing 720s—bringing UAL’s 720 fieet to 29—for delivery 
in 1963. 

He has also repeated the prophecy he made last year that UAL 
would require 40 aircraft of the Boeing 727 type, for service in 
1964, presumably as a Caravelle replacement. A decision on the 
727 is, he says, “only weeks away.” 


EAAC GROWS PROFITABLE 


ALTHOUGH East African Airways’ expansion from a domestic 
to an international carrier at one time looked a financially 
dubious development, its sponsors now appear to stand redeemed. 
The corporation’s annual report for the calendar year 1959 has 
a cheering tale to tell: total revenues rose by 22 per cent from 
£22 million to £34 million, most of this increase coming from 
long-haul services to Europe—which now produce almost half 
the corporation’s total revenue. However, traffic on the services 
within East Africa also showed a welcome increase after the 
setbacks of 1958. Costs rose less rapidly from a break-even figure 
in 1958 to £3} million last year. Thus an operating profit of about 
£6,300 in 1958 was elevated in 1959 to close on £40,000. Interest 
payment, not allowed for in the above figures, was £8,000 in 
each year. 

Higher load factors account for this gratifying improvement, 
the 1959 level standing at 55 per cent (as against 52 per cent in 
1958). This rise more than compensated for a four per cent fall 
in average revenue rates, this fall being primarily due to slightly 
lower average passenger rates, and to a lesser extent to sharply 
reduced freight rates (both reflecting the expansion of low rated 
long-haul traffic). Mail rates rose from 139 pence per c.t.m. to 
143 pence. 

Although the volume of mail was too small for this rate change 
to have any significant effect on the overall financial position, it 
is important to note that EAAC’s present profitability is largely 
the result of these extraordinarily high mail rates. Indeed the 
corporation’s results over the next few years will be as much 


A Viscount of British United Airways flew the Prime Minister and the 

Foreign Secretary to Bonn for last week's talks with Dr Adenauer. 

Mr Macmillan and Lord Home are seen just before departure from 
London Airport on this special charter flight 


FLIGHT, 19 Augusttiyg 


The airlines have booked big business for the forthcoming Olympic 

Games in Rome, and here, seen on one of its Caravelles, is the soe: 

insignia adopted by Alitalia. It says: “The official airline fOr th 
Rome Olympic Games 1960”. (Fiumicino’s opening: page 284) 


dependent on the average mail rate as on its average unit co, 
its average passenger and freight revenue rates and its load facto, 
As mail rates are largely determined by the governments d 
Kenya, Tanganyika, Uganda and Zanzibar—who also happe, 
to be the owners of EAAC—it would be fair to expect some dj. 
creet tussling between the Ministers responsible respectively fy 
civil aviation and for postal services. 

Following the example of most airlines in the jet age, Eaac 
is depending increasingly on short-term capital for ing i 
long-term plans. The position at the end of 1959 was that th 
corporation’s fixed assets showed a book value of £1.4 million 
and of this almost £1 million was financed by short- and mediym. 
term credit. The balance was made up of reserves quoted » 
almost £300,000 and of issued share capital of £221,500 (Ken, 
—- Uganda £50,000, Tanganyika £20,000, Zanziby 

00). 

The capital tied up in the business is noticeably low in relation 
to the volume of revenue; this is striking evidence of the ad 
—as far as capital requirements are concerned—of buying depre. 
ciated used aircraft and of hiring, rather than buying, new ai. 
craft. Although this policy is being successfully followed in th 
case of EAAC’s chartered Britannia service to London, the tm 
Comet 4s will be bought by East African Airways. However. 
the corporation will once again manage to avoid heavy capi 
expenditure for, as the report notes, this £3 million Comet orde 
“is to be financed under arrangements made with a Londo 
finance house and BOAC” (the latter already having loaned 
£107,000 to this end). 

About replacing EAAC’s DC-3s, the report observes that “the 
corporation must look forward to ways and means of finding and 
financing replacements in the reasonably near future.” Whatever 
the financial effects involved, one thing is certain: EAAC 
obviously mean to go on growing. 


RESTRICTIONS AT LAP 


ITHERTO, non-scheduled aircraft have been able to us 
London Airport with the prior permission of the airport 
manager, which has been given only in exceptional cases and when 
traffic conditions permitted. Because traffic and apron space is 
becoming increasingly congested, the Ministry of Aviation has 
clarified its rules regarding the acceptance of non-scheduled air- 
craft in Civil Aviation Information Circular No 81. Single-engined 
aircraft, or those engaged on operations of a “recreational nature,” 
will not be accepted and non-scheduled aircraft will not normally 
be allowed to use the north terminal apron at any time. Thos 
wanting to use the central terminal outside specified peak hour 
will be subject to prevailing traffic conditions, and “special restric 
tions” will be enforced during the peak traffic conditions preceding 
and following Christmas, Easter, Whitsun and August holidays 
Applications for permission to use London Airport by non 
scheduled aircraft must be submitted in writing to the genenl 
manager with at least 24 hours’ notice. In emergencies operators 
can telephone Skyport 4321, extension 6069. The application 
form calls for 14 items of information—including reasons for 
wanting to use London Airport rather than, say, Gatwick o 
ae and whether a crew member can speak and understand 
nglish. 


FLIGHT RECORDERS BY NOVEMBER 


‘THE date on which the US Federal Aviation Agency’s ruk 
about the installation of flight recorders is to come into force 
is November 1, a two-month extension on the original date set 
by the FAA. Flight recorders, at present mandatory in th 
US on civil jets and big piston transports operating above 25,000f, 
must now be installed in all aircraft with a maximum 

weight of over 12,500lb and certificated to operate above 
25,000ft. These include F-27s as well as Viscounts and Electras. A 
period of about six months will be allowed to enable airlins 
to complete the expensive installation programmes involved, pre 
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that the reasons for non-compliance with the November 1 

date are submitted to the FAA in writing. rs 

The FAA’s rule, like that which made mandatory the fitting 
of weather radar in all but a few types, has been pushed through 
by Mr Quesada, head of the FAA, in the face of considerable 
airline opposition. The impetus for the new programme came from 
the two Electra crashes, the cause of which might have been 
solved even more quickly than it was had evidence been available 
from salvaged crash recorders. 

The FAA require the flight recorders to measure continuously 
from take-off to touch down—as a minimum—time, altitude, head- 
ing, airspeed and vertical acceleration. 


ALITALIA GETS CHICAGO 


HE US-Italy air agreement has been amended and Alitalia now 
Tis the right to fly to Chicago via intermediate points en route 
wo the US. It may now also extend its only previous route, which 
terminates at New York, to points in other countries to be agreed 
in the future. ; : 

In exchange, US carriers can now serve Turin as well as Milan, 
Rome and Naples. At the same time the two governments 
“formalized an arrangement to exchange air traffic statistics”—in 
which, it is believed, are to be included details of the origin and 
destination of Alitalia’s traffic. an 

Alitalia refers to the “cordial aviation relations” existing between 
the two countries. 


THE DAY AIR TRANSPORT STANDS STILL 


N Saturday, September 10, between the hours of 0600 and 
1200 GMT, air transport over about 8} million miles of 
land and water will come completely to a standstill. : 

From the northern border of Mexico to the northern tip of 
Alaska, and including the sea areas out to 150 miles from the 
coast, the whole of the North American continent, irrespective 
of weather conditions, will be subjected to a large-scale exercise 
entitled Sky Shield. It will involve the entire air defence radar 
and electronic system. During the six-hour period all aircraft 
not taking part in the exercise, no matter whether they are civil 
or military, will be grounded. Participating aircraft will, initially, 
operate at all heights out to 600 miles from the coast; and because 
of what are officially termed “hazardous” conditions no inbound 
civil aircraft will be given an air traffic clearance to approach 
closer than 150 miles from the coast until the end of the period. 
Whether or not the authorities have the legal right virtually to 
close the sky to civil traffic so far from the coast is open to 
question; damage sustained by a foreign aircraft whilst above 
these waters as a result of exercise activities could well lead to 
international difficulties. 

Such a widespread prohibition of civil aviation has never before 
occurred outside the iron or bamboo curtain countries and it 
may have many and varied repercussions. It seems as though 
about 28 international airlines will have some 51 of their services 
to, through or from the USA, Canada and Alaska severely dis- 
rupted. At least six of BOAC’s services will be affected, while 
over 1,500 domestic services within the region will be similarly 
dislocated. 


AMERICA MUST BE FIRST IN SUPERSONICS 


[t will be far less expensive for the US to stay ahead in com- 
mercial aircraft development than to relinquish the lead and 
then try to regain it on a “crash basis.” This is said by Orval R. 
Cook, president of the US Aerospace Industries Association, in a 
waming that the Americans must not be left behind by the 
Russians in supersonic airliner development. He even goes so 
far as to prophesy that US carriers may have to fly Russian super- 
sonic airliners, an eventuality which is “not outside the realm of 
possibility if suitable Russian supersonic aircraft are the only ones 
available.” 
If the Russians beat the US, he says, there would inevitably be 
a “flurry of action” in America to build a competitive aircraft. 
He quotes the Federal Aviation Agency as saying: “The Russians 
will be meeting us head-on in every field of civil aviation. They 
scrambling for passengers, freight, and aircraft sales and 
rentals. And they will be trying to move out into every pocket 
of the globe, including our own United States. Economics— 
the necessity for a sound return on investment—will not hamper 
Communist drive. If past performances are any indication, 
the Soviet civil air campaign will be one of prestige, propaganda, 
and never-mind-the-cost.” 
Cook concludes with the remark, reminiscent of those 
made recently by BOAC’s chairman, Sir Matthew Slattery: “The 


Here is the first of two Air-India passenger Super Constellations 

Converted by Lockheed Aircraft Service to all-freight configuration. 

Iwas due to arrive in Bombay via New York and London last week. 

Asscond Air-India Super Connie has been delivered to LAS for similar 

. Both will be put on the airline's freight service to the 
United Kingdom during the coming autumn 





Back home ofter eva- 
sive action over Rome 
is Capt James Bell, 
, skipper of the BEA 
Viscount that was in- 
volved in a near-miss 
with a Pan American 
Boeing 707 (see 
note in col 2 below) 








tempo of technology makes it imperative that we move—now.” 
He wants to ensure that “the first supersonic airliner that speeds 
across our shrinking continents will carry a ‘made-in-the-USA’ 
tag.” 


NEAR MISS AT CIAMPINO 


UICK action by the captain of a BEA Viscount last week 

averted a collision that could have had the most serious 
consequences. The pilot, Capt James Bell, was reportedly within 
300yd of a Pan American Boeing 707 approaching the Viscount 
head-on when he saw it and took avoiding action. Both aircraft 
were in the Rome control area at 7,000ft in the vicinity of the 
NDB “LJ,” 17,125 metres to the north-west of the runway. The 
Viscount, G-AMOP, was on a flight from Malta, and had just 
completed a 40 deg procedure turn after crossing the beacon; the 
Boeing was on PanAm flight 114 from Paris to Rome and was 
carrying 81 passengers. Visibility was “perfect,” with clear skies 
and about one-eighth cloud, though the BEA aircraft was 
reportedly on an IFR flight plan. 

When Capt Bell saw the other aircraft he put the Viscount into 
a dive and cleared the Boeing “by a few feet.” The 44 passengers 
were not strapped in, and were thrown about violently in the 
sudden dive; seven of them, and a steward and stewardess, were 
subsequently taken to hospital in Rome. 

With memories of the BEA Viscount collision over Anzio 
on October 22, 1958, still fresh in mind, a BEA team left the 
following day for Rome to carry out an investigation, and a PanAm 
team did likewise. It would not be proper to speculate here on 
how two aircraft descending to Ciampino Airport came to find 
themselves flying head-on in the same airspace at the same height. 
It may be significant that the control zone extends only to 6,000ft. 
But whatever the reason, fatalita—the “act of God” finding by 
the Italian commission of inquiry into the Anzio accident, seems 
improbable here. It was strongly recommended at the time when 
the report into that collision was published last November that 
radio navigation facilities should be modernized and the VOR 
plan speeded up; that radar facilities should be provided and that 
there should be absolute compliance with the rules governing air 
traffic. It seems inevitable that the results of these recommenda- 
tions by the Italian Ministry of Defence-Air are going to be 
searchingly examined to determine how effectively they have 
been implemented. 
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AIR 
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One of the first Fairchild-built 
F-27s to visit the United Kingdom 
or Europe: three THY aircraft called 
at Prestwick on August 12 on a 
delivery flight to Turkey. Next stop 
was Amsterdam, and they were 
flown by Fairchild pilots with 
Turkish pilots assisting. Two more 
will be delivered next year. THY 
have five Friendships on order from 
Fokker also 


rEAL’S BIG ASPIRATIONS 
USTRALIAN reaction to the Greater-TEAL announcement 
by Mr Walter Nash, the New Zealand Prime Minister, has 
not been markedly enthusiastic. Mr Nash said in part, “The 
new agreement with France and the subsequent arrangements 
which should follow are expected to provide the framework for 
the profitable and dynamic work of TEAL and the improvement 
of New Zealand’s transport links with the rest of the world.” 
He also said, “The new agreement with France will provide TEAL 
with the opportunity not only to maintain its Coral Route Service 
to Tahiti, but also to develop trans-Pacific services on Tahiti, 
including Hawaii and California.” 

First Australian reaction is that it appears New Zealand wants 
Australia to subsidize a competitor. TEAL could not exist without 
Australian participation nor could it have bought its three Electras 
without Australian financial backing. The airline did not like 
the idea of Electras, but now admits it is making more money 
with them than it has made with any other aeroplane. Secondly, 
TEAL has said it intends keeping Electras until the late 1960s. 
What, then, will it use to Hawaii and California? Electras just 
could not operate against DC-8s and 707s, and by 1969 there could 
be supersonic airliners on the Pacific. Who will pay for new 
equipment? Thirdly, how could TEAL sell tickets for its trans- 
Pacific services when it has no overseas offices? Does it expect 
Qantas-BOAC to do it? That would mean Qantas selling seats 
for a competitor, for it cannot be imagined that Australia would 
agree to a pool system with TEAL on a New Zealand - California 
run that is tantamount to a parallel Sydney - California service. 


FLIGHT, 19 A 


Fourthly, does the TAI-Air France-TEAL agreement me 
the Tasman will at last be opened up? It is hard to peer thr 
Mr Nash’s muddy prose, but apparently the French are 
allowed eventually on the Tasman run. “The agreeme 
also permit the operation of a French airline into and through 
Zealand,” says the press announcement. If the French cang 
on the Tasman, why cannot Pan American, CPAL and any 
Pacific operator? Pan American, for one, are not likely to pa 
the French alone to parallel the trans-Tasman service, which 
been a New Zealand monopoly throughout. Mr Nash says, 
Zealand must have long-distance air services under its ¢ 
contributing to the planned development of the country.” 

But where is the money coming from? New Zealand? Or 
Australia? 


CUNARD EAGLE AIRWAYS 


SOON to be seen on Eagle Airways’ aircraft, starting 
Britannia and DC-6C equipment, is the airline’s new 
—Cunard Eagle Airways. At one time, before the merger 
Cunard last May, there was speculation that British Eagle 
be the corporate name, following a move to change the @ 
of the holding company, Harold Bamberg Holdings Ltd, toB 
Eagle International Airways. This proposed change of 
was subsequently dropped, and it is now Cunard Eagle Ai 
(Holdings) Ltd. It is expected that the name Cunard will be 
fixed also to Eagle Airways (Bermuda) Ltd and Eagle Ai 
(Bahamas) Ltd. Eagle Aviation will continue to operate un 
existing name. 


BREVITIES 


[he latest edition of Aircraft Exchange’s Market Report includes the 
offer of a DC-7F (DC-7 all-freight conversion by Douglas) for £308,000. 

New appointments to THY, Turkish State Air Lines, are Col Halit 
Elgin, general manager, and Mr Nizamettin Norman, assistant general 
manager. 

It is reported that Israel is to construct a new international airport a 
mile or two north-west of Lod (Lydda) for completion by 1964-65 at 
a cost of I1£35m. El Al’s Boeing 707s are due to enter commercial 
service in July 1961, delivery of the two aircraft being scheduled for 
May and June 1961. 
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South African Airways’ third 
Bocing 707 is to have full-length 
leading edge flaps and 17,500lb 
thrust Pratt and Whitney 
JT4A-11 engines (the first two 
707s are equipped with 16,800Ib 
JT4A-9s). Delivery will be 
delayed from September until 
the new year. The modifications 
are being made to enable an 
additional 7,000lb payload to be 
lifted at Nairobi where there 
will be take-off restrictions until 
the runway is extended. 
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sy ~aae Mobile maintenance dock might 


be the best description to apply 
to Mercury Airfield Equipment’s 
multi-level platform. It is ad- 
justed by means of battery 
operated electric pumps with 
fingertip control. Airlines who 
have placed orders for it include 
BEA, BOAC, Eagle Aircraft Ser- 
vices and EAAC. Units are also 
being built for the MoA 


East Anglian Flying Services’ interest in the Handley Page E 
is apparent from their application to the ATAC later to use this 
on the route Birmingham and/or Southend - Lyons - Albenga. 


Mr John Brancker has resigned as traffic director of IATA, @ 
which he has held since 1953 when he moved from BOA! 
reported by Aviation Week that Mr Brancker resigned at the bel 
the Director-General, Sir William Hildred. 3 


Rome’s new Leonardo da Vinci airport at Fiumicino is to be ¢ 
opened tomorrow, August 20, in the presence of the Italian pre 
Sr Giovanni Gronchi. For the time being Leonardo da Vind 
used only for charters and Alitalia will transfer operations J 
the autumn. 


The FAA has ordered all main rotor lifting blades of Siko: 
to be removed after 1,000hr. The previous (Sikorsky) life of 
was cut to 1,400hr by the FAA when preliminary 
suggested that fatigue failure of a rotor blade may have c 
Chicago Helicopter Airways S-58 fatal crash at Chicago on 


The Austrian charter operators Aero Transport and 
Flugdienst may be merged into a new company which would tak 
Austrian domestic operations. Austrian Airlines would probably 
a 30 per cent holding in the capital and their Viscounts would bef 
for international traffic. The new merged company, it is repo 
considering the purchase of either two Heralds or two Friends 
it may buy two second-hand Viscount 700s to supplement 
Transport’s two Vikings and the two DC-3s of Austria Flugdie! 


From now on anyone applying for an assistant instructor's 
must, in addition to the requirements laid down in the Air 
Regulations, produce evidence that he has completed not less 
150 hours as pilot in command, including not less than - 
relevant type; not less than 10 hours night flying, of which 
have been under instruction in a dual-controlled aircraft. An ap 
for an instructor’s rating must have completed not less than 400 
as pilot in command, with not less than 30 in the relevant type, 
must have completed at least 200 hours as an assistant instructoft 
new requirements are summarized in Civil Aviation Info 
Circular No 78. 











